
MAY 1983 Vol. 8, No. 5 
$2.95 in USA 
$3.50 in Canada/£2.10 in U.K. 
A McGraw-Hili.Publication 













For the authorized Apple dealer nearest y'DiJ, call 800''538'‘9696 (800-662-^9238 in California ) 


Fruitful Connections. 


There are more people in more 
places making mgre accessories 
and peripherals for Apples than 
for any other personal computer 
in the world. 

Thanks to those people — 
in hundreds of independent 
companies—you can make the 
humblest 1978 Apple II turn tricks 
that are still on IBMs Wish List 
for 1984. 

But now were coming out uith 
our very own line of peripherals 
and accessories for Apple"^'Personal 
Computers. 

For two very good reasons. 

First, compatibility. WeVe 
created a totally kluge-fnee family 
of products designed to take full 
advantage of all the advantages 
built into every Apple. 

Second, service and support. 



Now the same kindly dealer who 
keeps your Apple PC in the pink 
can do the same competent job 
for your Apple hard-disk and your 
Apple daisywheel printer. 

So if you’re looking to expand 
the capabilities of your Apple II 
or IlL remember: 

Now you can add Apples to 
Apples. 


Ajoy to behold. 

The new Apple Joystick II is 
the ultimate hand control device 
tor the Apple II, 

Why is it such a joy to use? 

With two firing buttons, its 
the first ambidextrous joystick — 
just as comfortable for lefties 
as righties. 

Ot course, it gives you 360® 
cursor control (not just 8-way like 
some game-oriented devices} and 
full X/Y coordinate control. 

And the Joystick II contains 
high-quality components and 
switches rested to over 1000,000 
life cycles. 

Which makes it a thing of 
beaut\'. And a joystick forever. 

□ 



Old Faithful Silentype^ has now been joined by New Faithiuls, the 
Apple Dot Matrix Printer and the Apple Letter Quality Printer 

I So now, whatever your budget and your 

^ needs, you can hook your Apple to a printer 

V thats specifically designed to rake adv^an- 

^ rage ofall the features built into your 

^ ijiiji Apple. With no compromises, 
lllli ilL The 7x9 Apple Dot Matrix 

Prin ter is redefining “correspondence 
^ quality * with exceptional legibilit>^. 

3k With l44x 160 dots per square inch, it can 

V also create high resolution graphics. 

L \ The Apple Letter Quality Printer, 

which gets the words out about 33% 

1 faster than ocher daisywheel printers 
puc€ range, also ofters graphics 
capabilities. See your authorized 
' Apple dealer for more intbrmarion and 

i demonstrations. Because, unfortunately, aU 

the news fit to print simply doesht fit. 


Gutenberg would be proud. 
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^ the creek 
iwithout 
paddle? 

Or l(it in space? Or down in 
the dun|eons? 

Wh Aver your games, you'll 
be hapOT to know diat someone 
has finAy come out witli game 
paddl^^uilt to hold up under 
blistermg fire. Without giving you 
blisters! 

Apme Hand Controller U 
game p®dles were designed with 
one recj% discovery in mind: 
Peop^^laying games get 

1 can squeeze very, very 


excited ar 
hard. 

So we 
rugged. We* 
to 3,000,OOt 
them for ht 
the firing 
side for 

So yojj 


ide the cases extra 
;sed switches tested 
[life cycles, shaped 
ing hands and placed 
itton on the right rear 
:imum comfort, 
never miss a shot. 


A stDrehouse of knowledge. 





If you work with so much data 
or so many programs that you find 
yourself shuffling diskettes con¬ 
stantly, you should take a lo"^' 
Apple’s ProFile^," the 
mass storage system 
the Apple III Personal 
Computer. 

This Winchester-based 
5-megabyte hard disk 
can handle as much data 
as 35 floppies. Even more 
important for some, it 
can access that data 
about lO'times faster 
than a standard floppy 
drive. 

So now your Apple 
III can handle jobs once 
reserved for computers 
costing thousands 
more. 

As for quality 


and reliability, you need only store 
one word of wisdom: 

Apple. 


Launching pad for numeric data. 



Good tidings for crunchers of 
numerous numbers: 

Apple now offers a numeric 
keypad that's electronically and 
aesthetically compatible 
with the Apple 11 
Personal Computer 
So you can enter 
numeric data 
faster than 
ever before. 

The Apple 
Numeric Key¬ 
pad II has 
a standard 
calculator- 
style layout. 

Appropriate 


because unlike some other key¬ 
pads, it can actually function as a 
calculator. 

The four fonction keys to the 
left of the numeric pad should be 
of special interest 
to people who use 
VisiCalc® Because 
let you zip 

work sheet more 
easily tlian ever, 
adding and 
deleting entries. 


hind your 
back. 


VisiGalt isi: a registered trademark of VisiCurp Inc 
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How to buy a computer 
by the numbers. 


\ 


k 


I ntroducing the Cromemco C-10 Per^ 
sonal Computer, Only $1785, including 
software, and you get more profes¬ 
sional features and performance for the 
price than with any other personal 
computer on the market. WeVe got the 
numbers to prove it. 

The C-10 starts with a high-resolu¬ 
tion 12" CRT that displays 25 fines with 
a full 80 characters on each line. Inside 
is a high-speed Z-SOA microprocessor 
and 64K bytes of on-board memory. 
Then there's a detached, easy-t 0 ‘use 
keyboard and a S'/i" disk drive with an 
exceptionally large 390K capacity. 
That's the C IO, and you won't find 
another ready-to-use personal com¬ 
puter that offers you more. 

But hardware can't work alone. 
That's why every C-10 includes software 
—word processing, financial spread 
sheet, investment planning and BASIC. 

\Hard-working, CP/M^-based software 
^at meets your everyday needs. Soft¬ 
ware that could cost over $1000 some¬ 


where else. FREE with the C-10. There's 
really nothing else to buy. 

But the C-lO's numbers tell only 
part of the story. What they don't say 
is that Cromemco is already known 
for some of the most reliable 
business and scientific 
computers in the industry. 

And now for the first 
time, this technology 
is available in a 
personal computer. 

One last number. 

Call 800 538-8157 x929 
for the name of your 
nearest Cromemco 
dealer, or to request 
literature. In California 
call 800 672-3470 x929. Or write 
Cromemco, Inc., 230 Bernardo 
Avenue, P.O. Box 7400, Mountain 
View, CA 94039. In Europe, write 
Cromemco A/S, Vesterbrogade 1C, 

1620 Copenhagen, Denmark. 

CP/M^ is a registered Irademartt of Digital Research, Inc. 

All Cromenmco prodijcts are Serviced by TRW 



Cromemco 

Tomorrow's computers today 

Circle 142 on inquiry card. 
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Features 

38 Th« Osborne Executive and the Executive II by Jerry 
PournefJe i Adam Osborne's second and third machrnes come with more 
starMJard equipment, offer more options^ and have s slightly larger video 
screen than the Osborne 1 

49 Build an RS-232C Code-Activated Switch by Steve Ciarcia I 
This devjce will let you switch between several peripherals connected to 
one seriaJ port. 

59 The Electronic Office by Pamela A. Clark ; A short rntroducbon 
to our theme articles 

60 Local Area hletworks by Har^ SaaJ / The proliferatron of Office 
communication ^sterns makes standardisation all the more Imperative. 

104 The Movable Conference by Irving A. Lerch / Computer" 
rraderated conferencing Is not bound by Lme and geographic restrictions 
and Is sure to change the struaure of the executive business meeting, 

124 Electronic Publishing: The New Newsletter by Arthur S. 

Bechhoefer / How a newsletter evolved from il% traditional format to a 
computer-accessed, interactive Investment advisory service 

154 Achieving Greater U^hlte-Collar Productivity In the New 
Office by Randy J, Goldfieid / The conversFon to automated tools in an 
office must address many issuesn especially human factors. 

203 Full Use of the Epson MX-BO Under Wordstar by Neil G. 
Wallace / How to upgrade VersFon 3.2 of Wordstar to use more of the 
capabilities of the Epson MX-aO equipped with Graftrax-Ptus. 

232 Stalking the East-Aslan Microcomputer by Phil Lemmons / The 
author chronicles his fFve-nation tour and reports on the state of microcom¬ 
puting In Bast Asia as reveaied by attending six electronics trade shows. 

236 The Japanese Microcomputer Marketplace by Kurt 

Veggeberg f A Short report on the current state of microcomputing in 
Japan. 

242 An inexpensive LetterOuallty Printer by Stuart Brown/if fow 
cost and tetter quality are two of your pnoritjes for a printer, consider this 
interface between a personal computer and the Olivetti Praxis 30. 

266 BYTE West Coast: Ferment Jn Silicon VaJiey by Phil 

Lemmons t Profiles of four start-up companies suggest the c^namism of the 
region and irtustrate several ways in which Hrms get started, 

272 NAPLPS: A New Standard for Text and Graphics. Part 4: 
More Advanced Features and Conclusions by Jim Fleming / A standard 
way to encode color mapping and animation. closing with some predictions 
on how NAPLPS wifi be used by personal computers. 

286 Better Software Manuals by Dana Sohr / The qua lily of a 
product's companion documentation could make or break a sale. Tips on 
what constitutes a good manuaf. 

298 User's Column: Ulterior Motives. Lobo. Buying Your First 
Computer. JRT Update by Jerry Pournefle / Our resident critic takes his 
first fook at Modula-2 

331 The Enhanced \2IC'20. Part 4: Connecting Serial RS-232C 
Peripherals to the VIC's TTL Port by Joel Swank / The last in this VIC 
series discusses port connections. 

342 Design Philosophy Behind Motorola's MC6BOQO. Part 2: 
Oata-movement. Arithmetic, and Logic instructions by Thoinas W. 
Starnes / A took at the capabilities of the MC68000's instoiajon set. 

368 Building a Hard-Disk Interface for an S-100 System. Part 3: 
Software by Andrew C. Cruce and Scott A. Alexander ( How to alter the 
CP/M operating system so that it will accommodate a Winchester disk drive 
and controffer. 


402 Using IBM's Marvelous Keyb€tsrd by David S. Glasco and 
Murray Sargent III / It'S a fairly simple procedure to change l6M s keyboard 
to the Dvorak layout, or even use the keyboard with other computers and 
software 

418 Strongly Typed Languages by Earl E. McCoy / Ada. Pa sea f. and 
other new languages fet you define your own data types. 

438 Th« ins and Outs of the TflS-BO Color Computer by Colin J. 
Stearman / Find out how the Color Computer interfaces with the outside 
world, 

452 A Correeptuai Approach to ReaFTIme Programming by Craig 
R. Wyss / You can use various real-time programming techniques to turn a 
lazy computer into a real worker 

474 Regression Pitting to Economic indexes by Dr. John R. 

Merrill / An Apple 11 program can help determine base rates of inflation 
through analysis of the Consumer Price index. 

482 Sorting Algorithms for Microcomputers by Terry Barron and 
George Diehr / Programmer ingenuity and search of the existing literature 
can significantly improve son performance. 


Reviews 

14 Little Big Computer, The TRS^ Model TOO Portable Computer by 
Rich Malloy 

82 The Fortune 32:16 Business Computer by Steven H Barry 
134 What a Concepci A View of the Corvus Computer by Curtis Feigel 
176 Word Tools for the IBM Personal Computer by Richard S. Shuford 

220 A Comparison of Fi ve Database Management Programs by Jack 
L. Abbott 

263 Painter Power by Chris Pappas and William H. Murray 
426 So/arsoft by Winstow H Fuller 
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Applications 
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In This Issue 

The complete and integrated e/earonic office is still a few years away. Yet 
with each new product that computerizes an individual task or an entire pro“ 
cedure, we move one step closer to the day when paper shuffling is just a 
memory. Someday, as Robert Tmney suggests in his cover painting, workers at 
all levels will electronically communicate with the aid of the mighty micro* 
processor. In "Local Area Networks" Harry Saaf discusses the need for stan* 
dardizing communication protocols for physically separated equipment, such 
as personal computers, mainframes, printers, and disk drives. Steven Barry 
describes "The Fortune 32:16 Business Computer/' a multiuser, multitasking 
system that runs enhanced Unix, In "The Movable Conference" Irving A, 
Lerch reports on computer-moderated conferencing, and in a companion 
piece, "Electronic Publishing: The New Newsletter/' Arthur S. Bechhoefer 
talks about how a traditional newsletter became a computer-accessed interac¬ 
tive investment advisory service. We have reviews of Radio Shack's new 
Model 100 portable computer and of two versions of a new computer from 
Osborne, the Executive and the Executive II. In "Stalking the EasbAsian 
Microcomputer," Phil Lemmons chronicles his five-nation tour of the Far East. 
Steve Ciarcia's projea is to "Build an RS-232C Code-Activated Switch," Pius 
our regular features and more reviews. 
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rransparc 
Color Gra 
to Your S'* 
orMul 


The system builder's best choice 
for color sraphics Is a CS5000 
color system from SCION. Its basic 
component is MkroAngelov the 
single board graphics display 
computer that has revolutionized 
monochrome display capabil ity 
with low cost 519x480 pixel 
graphics resolution and 40 line 
by 85 character text capacity. 

When MicroAngelo boards are combined, they create 
high resolution color graphics that have a unique ad¬ 
vantage. The displayed image is a combination of 
transparencies, to you can add, modify or delete 
images by transparency rather than as an entire image. 

SCION’S Series CS5000 builds an image with up to 8 bit 
planes, each generated by a MiaoAngelo board, you 
select the assignment of those bit planes to transpar¬ 
encies. Each transparency can display 2"-1 colors where 
n is the number of bit planes it uses... 2 bit planes would 
make a three color transparency, 8 bit planes would 
make a 255 color transparency. Once each transparency 
has been defined, your host can work with it inde¬ 
pendently, generating and modifying its graphics and 
text without interacting with the others, The indepen¬ 
dent transparencies are combined by the Color Mixer 
board which also assigns one of 16,8 million possible 
colors to each color of each transparency. 


Vbur computer talks to the SCION 
Color System in SCREENWARE’“ 
scion's high level display firm¬ 
ware language. SCREENWARE 
commands are used by the com¬ 
puter in each Micro^gelo bit 
plane to generate graphics and 
text primitives. User interface is 
made simple with prompted sys¬ 
tem set-up using SCION’sColorPak. 

systems are easy to 
use. Just plug the boards into your Multibus or S-100 
host. Or use the freestanding work station configuration 
with its RS-232 interface. In each case, you get high reso¬ 
lution color graphics for such a low price you can’t 
afford to design your own. 

Think SCION for your graphics display needs. 

Think MiaoAngelo. Call us at (703) 476-6100. 

Sysli&m Shown is a Model CS5050S 
■A trade mark of inlel Corp 


if the image is important. 

12310 Pinecrest Rd./Reston, VA 22091 
{703)476-6100 TWX: 71CP833^684 


For S-100 circle 402 on inquiry card, For Multibus circle 405 on inquiry card. 










Editorial 


OATEBOOK IS FOR YOU 



Datebook” is an appointment 
scheduling program for doc¬ 
tors, dentists, attorneys and 
other professionals. 

Using DATEBOOK to maintain 
appointments will increase 
office productivity by saving 
you or your secretary time and 
frustration. 

DATEBOOK can schedule ap¬ 
pointments for up to 27 differ¬ 
ent doctors, lawyers or rooms. 
It will search for openings that 
fit time of day, day of week 
and/or day of year constraints. 
Three appointment schedules 
are displayed on the screen at a 
time. Appointments are made, 
modified or cancelled easily. 
Copies of day’s appointments 
can be printed quickly. 

If you are a busy professional 
with time at a premium, let DATE- 
BOOK start working for you. 

DATEBOOK is $295 and re¬ 
quires 56K RAM and CP/M* 
Also available for CP/M-66™ 
Apple Pascal and UCSD Pas¬ 
cal*! DATEBOOK is available in 
many popular microcomputer 
formats. 


DI0ITjiLyH4RKETING 



DIGITAL MARKl?jNGCORPO»ATlON 
(8001 02^^2222 

2 vn j vaC’D CIWQiT . WAt.^ 'i L - CA 


Dfitebook Is H tradBrn^rfc of Organic Software 
CP/M ia a reglaterad trademark of Digital Research, 
tnc. 

GP/M-fl6 is a trademark of Digital Raaaarch. Inc. 
UCSD Pascal is a trademark of Regents of University 
of California, 


Disenchantment 
with Detroit 


Lawrence /. Curran, Editor in Chief 


Signs abound that a long recession—the first to seriously affect computer 
manufacturers—is just about over. Anticipating upturns in demand, steel and 
auto makers have been recalling some employees laid off months ago. Declin¬ 
ing oil prices cheer economists even as OPEC members gnash their teeth. Con¬ 
sumer prices have stabilized generally, and some economic forecasters don't 
expect them to rise again until the second half of the year. Amid these upbeat 
indicators, however, there is clear evidence that the U,S, economy may never 
again be able to rely on such former bellwether industries as steel and autos. 
Millions of American consumers are disenchanted with Detroit because they 
believe U.S, auto makers no longer produce the type of product they want, 

A recent editorial in the Wall Street Journal cited studies that quantify the 
disenchantment. In that editorial, John Schnapp, vice-president of Harbridge 
House, a Boston consulting firm, reported that of the buyers of U.S, subcom¬ 
pact cars surveyed recently only 22 percent were completely satisfied with 
their autos; 41 percent of the buyers of comparable import vehicles ex¬ 
pressed complete satisfaction, Schnapp said further that U,S. auto buyers 
believe that Detroit has failed to deliver on three of their foremost needs—ac¬ 
ceptable purchase prices, fuel consumption, and maintenance costs. The 
editorial concludes, among other things, that "the unlikelihood of a reconcilia¬ 
tion between Detroit and the consumer will, unfortunately, dampen the pro¬ 
spects for a strong and broad-based recovery" from the recession. 

We agree with Schnapp, but what does all this have to do with computers? 
We think that the U,S, computer industry can supplant the auto industry as an 
economic bulwark, especially if the management of computer companies 
heeds the lessons of Detroit, Simply stated, Detroit fell out of favor with part 
of the American-car-buying public because Americans no longer believe that 
U.S. auto manufacturers can satisfy their need for reliable, economical 
transportation. 

As this nation shifts from a smokestack-based economy to a high- 
technology“based economy, computer manufacturers will face a similar con¬ 
sumer challenge. Both domestic and foreign suppliers have the opportunity 
now to discern what buyers need and follow through on delivery. Those sup¬ 
pliers who don't consider consumer wants and needs in terms of economy and 
reliability will see that opportunity slip away.B 
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E • IBM-PC • APPLE If • TftS-8 


Percom Data Corporation has one hard disk drive system for just about ALL personal computers 
,.. including of course ... IBM "-PC. APPLE ^ 11. and TRS 80 ". Percom Data’s innovations 
with 5%'' Winchester technology mean that for most personal computers ... 
having a reliable hard disk system is as easy as hooking up a cable. 

A Percom Data PHD''' will interface with your present system . *. and your future system ... 
so if you do change computers, you can still keep your most important investment, .. 
your Percom Data Hard Disk Drive. 

Because Percom Data helped create the industry standards of today .., new designs in software 
and hardware will make your selection of a Percom Data Hard Disk Drive pay off 
tomorrow through system compatibility. 

A Percom Data PHD works to capacity because we take the time to correctly develop interface 
software to your computer which leaves no performance holes for you to fall into. 

Percom Data knows software functionality is the key to hardware performance. 

Today. Percom Data PHD supports a variety of software to match your computer: 

IBM -PC, PC DOS'« 1.1 OR 1.0 
CP M-86^ CONCURRENT CP/M-86 “ 

APPLE-, DOS 3.3, CP M " 

TRS-80 MODELS III & f, DOPLUS, LOOS 

IMAGINE ... Percom Data Winchester SVa' technology ... for today s computers .,. 

and tomorrow's. 

To receive an informational booklet describing Percom Hard Disk Systems, or to determine if we 
have a system for your computer call our 
Hard-Line Hot-Line at 1-800-527-1222. 

We will also give you the name of a nearby authorized Percom Data Dealer 
Dealer inquiries are welcome. 

((■ERQOM (UI\j 

CORPORATION 

Expanding Your Peripheral Vision 


DRIVES • NETWORKS « SOFTWARE 

(214) 340-7081 - 1-800-527-1222 • TELEX: 73-0401 (PERCOM). 


IBM IS a registered trademark of Inlemalional Business Machines. APPLF is a registered trademark □! Apple Ci>rnputer, fnc. 
TRS-BQ IS a registered trademark of TarxJy Radio Shack Corp. PHD is a registered trademark of Percom Dala Corporation 
COPYRIGHT 1&a3 PERCOM DATA CORPORATlQ^J * 














Letters 


Spreadsheet Programs Help 
to Simulate Digital Logic 

I enjoyed Robert McDermott's "Simula¬ 
tion of Simple Digital Logic through a 
Computer-Aided Design System" {Janu¬ 
ary 1983 BYTE, page 396). However, ex¬ 
actly the same results can be achieved 
with considerably less effort using the 
built-in Boolean functions of one of the 
popular electronic spreadsheet programs. 
1 have not seen this application of these 
versatile programs described elsewhere in 
print. 

As in McDermott's article, complex 
digital structures such as D or JK flip-flops 
can be built up out of gates, simulated by 
Boolean expressions. Once a library of 
these structures is built up, the spread¬ 
sheet program can store them, and they 
can be moved about and replicated to 
form more elaborate structures. Used this 
way, spreadsheet programs have the same 
[imitations as McDermott's program: 
modest size and no way to handle hard¬ 
ware considerations such as gate propaga¬ 
tion delay. In addition, care must be taken 
with feedback loops. However, for the 
casual user, simulating digital logic with 
one of these popular programs is far easier 
than adapting and validating 
McDermott's program, 

Stephen R. Troy 
717 Cottonwood Dr, 

Severna Park^ MD 21146 


Better Software 
Through Engineering 

Allow me to congratulate Daniel Ross 
on his excellent (succinct) letter (February 
1983 BYTE, page 26). I agree with him 
completely when he contests Jerry 
Poumelle's defense of software hacking. 
Having spent many years hacking away 
at my own codes and those of my fellow 
hackers and watching in embarrassment 
the inevitable and untimely crashes of 
those programs, I learned painfully that 
hacking creates programs that are at best 
unreadable and at worst unreliable. The 
(malpractice is so prevalent and its results 
so uniformly bad that software main¬ 
tenance costs are astronomical, and most 
people have come to assume that all pro¬ 
grams have bugs. In fact, widespread 
hacking undermines the technical and 


ethical advancement of the software in¬ 
dustry. 

It is my contention that there will never 
be a credible software-engineering profes¬ 
sion until we can guarantee the perfor¬ 
mance of our programs the same way a 
structural engineer guarantees that his 
bridge will stand. A hallmark of a profes¬ 
sional is his legal responsibility for his 
product. Just as we can sue the physician 
for malpractice, we can sue the profes¬ 
sional engineer if his bridge falls down. 
Has anyone ever tried to sue a program¬ 
mer whose program did not work? 

It has been my repeated experience that 
the only programmers who can guarantee 
that their codes will work are those who 
are skilled and disciplined enough to 
engineer their software. Using rigorous 
and systematic techniques to complement 
their creativity, these programmers work 
hard to produce a professional-quality 
program, a correct program, a program 
that can be reviewed by other profes¬ 
sionals as well as coded in a reliable and 
maintainable fashion. When the profes¬ 
sion climbs out of the mud, these people 
are the ones who will be able to take full, 
legal responsibility for the work they do. 
The hackers will have to find another way 
to make a living. 

Robert B. Diai 
Comsis Corporation 
Wheaton, MD 20902 


Benchmark Surprise 

In the November 1982 BYTELINES col¬ 
umn (see 'Xatest 32-Bit Microprocessor 
News," page 542), it was reported that 
someone at Berkeley had run benchmarks 
on several 16- and/or 32-bit microproces¬ 
sors and then rated them, with a DEC 
VAX (what model?) being a 1,CX). 

Surely Intel Corporation's iAPX-432 
can do better than 0.05, when the 8-MHz 
Motorola 68000 got a 0.6, even if the 432 
mas running at half the speed of the 
68000. Even the 8086 at 5 MHz got into 
the tenths. 

Thanks for the great magazine; Ill keep 
my subscription going forever at this rate. 
Tell Steve Ciarcia not to forget his 
MPX-16 after these first three articles; 
well be wanting more. How about a 
special graphics terminal, based on one of 
the new high-resolution chips, that could 


be plugged into the MPX-16's (or IBM 
Personal Computer's) peripheral slots? 

Rex E. F elsman 

PSC #2 Box 13508 

APO San Francisco, CA 96367 


The Sieve Revisited 

We read with great interest the January 
1983 BYTE article by Jim Gilbreath and 
Gary Gilbreath, "Eratosthenes Revisited: 
Once More Through the Sieve" (page 
283). Of particular interest to us was 
the inclusion of an APL solution. We 
recognized that this APL was of a 
nonstandard syntax. Typically (per the 
APL of STSC, L P: Sharp and Associates, 
and the ANSI APL Standards 
Committee), within a statement, inter¬ 
pretation occurs from right to left; but 
when there are multiple statements per 
line (statements are separated by the ' 0' 
symbol), these statements are considered 
for interpretation from left to right. The 
published APL solution required right-to- 
left line execution. 

We transposed the published APL as 
follows: 

THE I RaFR I HE N 

:n ^ PTR<“Npo 

122 LI .PR<^WPTR>/IN 

[4: ST : PTR<-PTRv ( BpO) , 1 9Btl 

CS? -^Li 
162 END:PR 

We were then able to give it a try on 
The Upjohn Company's IBM 3081 run¬ 
ning I, P. Sharp and Associates' Spring 
1982 release of APL under the IBM MVS 
operating system, A couple of RiU runs 
yielded processor times of around 256 
milliseconds for an N of the first 8191 in¬ 
tegers, After looking at the resulting list of 
primes we noticed a few nonprimes; ob¬ 
viously 8190 is not prime, nor are the 
more subtle 8133 (79 X 103), 8159 (41 X 
199), and 8189 (19 X 431). 

The above results put us into a debug 
mode, but as is often the case, debugging 
turns into a rewrite. We would thus like to 
submit an alternate APL solution that we 
believe rivals (beats) the best of the com¬ 
piled or interpretive languages for speed 
of execution and memory requirement: 
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For outstanding performance and unsur¬ 
passed value in a miaoprocessor-based CRT, 
the smart money is on the TTX-3000. 

TTie TTX-3000 is a wizard when it comes to 
performance. Built-in editing permits fast, 
simple manipulation of 
text and data input. Ten 
dedicated function keys 
speed terminal operation. 

The 24-line,80-dwacter- 
wide display also features 
a 25th status line for 
rapid verification of 
communication mode. 

The TTX-3000 offers 
a remarkable selection 


of visual attributes, including blink, blank, 
underscore, reverse video on a per-character 
basis, and much more. And, with its 128 
ASd character set—including 32 display able 
control codes—the TTX-3000 is compatible 

with many micro, mini, 
and large mainframe 
computers. 
The price? Only 
$599, suggested list. 

To find out more 
about the impressive 
TTX-3000 smart 
terminal, write or call 
us right now. 
It's the smartest move 
youll ever make. 





TTX 

Teletex Conuniuilcalion Corporation 
3420 East Third Avenue 
Foster City, California 94404 
41S/341-1300 TX: 349420 


Circle 446 on inquiry card. 













Letters 


V aURApRIHE N 

rn S NSt L0*5+N#0.5 

[23 LI >fL2 

[33 P^pvs(Bp1 =S ^Li 

[43 L2:pP<-P/vN 

V 

When we set our function loose on the 
first 8191 integers it required around 57 
milliseconds to find all primes (approx¬ 
imating the time required for the first 10 
iterations would thus be 57 X 10 57 = 

22 milliseconds). Artifidally stopping our 
solution at 10 iterations {rather than let¬ 
ting it stop at the square root of N, the 
largest integer) produced processor times 
around 30 milliseconds* 

Our solution reduces the execution time 
by: 

1* working primarily with a bit string, 
N bits long, rather than the entire list 
of N integers* This reduces both the 
execution time and the memory re¬ 
quirement (note: we were able to 
search the list of primes up to 792353 
in only 300,000 bytes of work space, 
including space taken up by the pro¬ 
gram)* 

2. working with more efficient and 
fewer bit-string generators and 
primitives, and 

3* taking the square root of the ending 
integer (used to test end of iteration) 
only once before the loop rather than 
taking the square of each newly 
found integer* 

We hope that we have saved the name 
of A PL by showing that although it is an 
interpretive language (and our processor 
lime represents both interpretation and 
execution time), it can produce a fast, 
memory-efficient, and succinct solution. 
One additional benefit is the flexibility of 
this solution—without modification (or 
recompiling, linking, or loading) it may be 
used to locate primes in variable lists of in¬ 
tegers from 1 to N where N < 792353. 

Michael C. Rowe, Ph.D* 

Donald F, Stonebumer, Ph*D* 

The Upjohn Company 
7000 Portage Rd. 

Kalamazoo, Ml 49001 


You might like to add the following 
data to your prime-number benchmark 
database (see the September 1981 BYTE, 
page 180, and the January 1983 BYTE, 
page 283). I ran the Sieve of Eratosthenes 
program on the Apple II in Micro motion 


FORTH (200 seconds) and Manx C tai¬ 
lored for Apple DOS (400 seconds). On a 
Data General MV/8000, using FORTRAN 
77,1 got a benchmark time of 2.2 seconds* 
The Manx version of C that 1 used em¬ 
ploys a p-code interpreter. 

John Figueras 
65 Steele Rd* 

Victor, NY 14564 


BCD Conversion 
Better by a Bit 

I am a programmer specializing (for the 
moment) in Apples and working mostly in 
assembly language, and I find the 
machine-code program examples in your 
magazine a fascinating source of enter¬ 
tainment. I always look forward to the 
chance to analyze them. However, I 
found a few irregularities in listing 1 of Fat 
Coghlan and George White's "Another 
Binary to BCD Conversion Routine" 
(January 1983 BYTE, page 387). Unless 
the user has some code located at hex¬ 
adecimal 1003, line 1440 (JMP $1003) 
should be changed. 

The use of indirect indexed addressing 
would have eliminated the need for the 
use of location hexadecimal 56 in lines 
1740 and 1750. Line 1750 could have been 
replaced with ADC (BCD),Y and line 
1740 could have been eliminated* This 
would also save two dock cycles per itera¬ 
tion* Also, the comments in lines 2040 and 
2050 state that the incoming carry will be 
added to the entire BCD (binary-coded 
decimal) field. 

The incoming carry is the most signifi¬ 
cant bit from the last state of the binary 
field. However, the PBCD routine (lines 
2070 through 2140) deals with only the 
least significant byte of the BCD field* 
Furthermore, on the first call to this 
subroutine, the BCD field is cleared to 
zeros, and for aU other calls the BCD 
field has just been added to itself. This 
means that the BCD field will be either 
zero or an even number, and in either case 
the least significant bit will be zero. 

Because the maximum value added to 
the BCD field by this routine is one and 
the least significant bit is always zero, no 
carry is ever possible. The BCC (branch 
on carry clear) following the add wiB 
always be taken. This causes the BPL 
(branch on sign flag equals zero) in line 
2130 to be always bypassed. 1 have im¬ 
plemented this routine with the indirect 


indexed addressing in line 1750 and with 
lines 2120 and 2130 deleted, and the 
routine still seems to work accurately. 

Carl Haddick 
Rte* 1, Box 215 
Mexia, Texas 76667 


ApplM and Fordi 

In the letters column of the February 
1983 BYTE (see page 24), Fred K. Fox 
draws an analogy between the Model T 
Ford and the microprocessors of today. I 
found an automotive approach relevant 
to the Apple He and Lisa computers 
reviewed in that issue* 

Apple's Jobs and Wozniak (like Henry 
Ford) detected a huge, untapped market 
and produced a general-purpose machine* 
With little competition, it swept the field* 
As the public got used to the new 
machine, however, people began to 
develop more focused ideas about what 
they wanted from it. Other makers 
brought out models designed to deliver 
specific packages of features to specific 
market segments, at prices tailored to the 
market. 

But Ford and Apple misread the 
resulting erosion of their markets as a 
need to incorporate the specific features of 
their competitors into their "universal" 
machines* Hence Ford tinkered with the 
Tin Lizzie, and Apple came up with the 
Apple II Plus and now the Apple lie. But 
still, when most people look at the 
market, there always seems to be a 
specialized machine that delivers features 
a little better suited to their specific needs, 
and/or at a little better price. The 
machine that sets out to be a jack-of-all- 
trades winds up being the master of none. 

Lisa, on the other hand, seems 
analogous to the DeLorean. Both were 
designed as "machines of the future," em¬ 
bodying all sorts of bells and whistles that 
technophiles had been daydreaming about 
for some time. Most people agree that 
theyVe mighty fine machines, with 
features that it would sure be nice to have. 
Then they look at the price. After picking 
their jaws up off the showroom floor, 
they decide that they can somehow live 
another few years without those features, 
and go buy some other model, 

Erwin S. Strauss 
9050 Fairfax Square #232 
Fairfax, VA 22fl31B 
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TOUGH TO OUTGROW 


It's no Surprise so many businesses today are using our 
CompuStar'^ mufti-user microcomputer. All sorts of 
businesses, those at the lop and those on the way, know 
that only CompuStar can give them Ihe big system 
performance they’ll need as they grow. And they know 
that only CompuStar can deliver that performance at a 
fraction of the cost of most other systems, 

CompuStar* solves the small business computer 
dilemma It's ideal for those first time business users who 
need only single-user capability But it's also perfect 
when those small businesses grow into large 
corporations. That's because CompuStar is truly 
expandable... all the way up to 255 workstations, each 
with its own processor and internal computer memory, 
And that means fast, fast response, even when many 
users are on-line at the same time. 

Whether you're a small business with big plans or a big 
business with an eye for economy. CompuStar’ has the 
performance and versatility that's tough to outgrow.., the 
price/performance ratio that's impossibte to beat! 


STANDARD FEATURES 

0 350K//50K/T.5 MB warkstation disk capacities 
© 64K RAM and twin processors in each workstation 

# An easy-to-read l2-[nch non-glare screen 

# Operator convenience features numeric keypad and 
visual text highlighting 

® Microsoft* Basic 

m CP M t operating software 

Q Truly multi-user and mufti-processor 

STORAGE OPTIONS 
£ 10 MS compact, low-cost and tabletop 
© 96 MB 60 fixed and 16 removable megabytes 
9 144 MB-reliable, rugged Winchester storage 

CompuStar' is built and backed by the company that's 
been in the microcomputer business as long as 
microcomputers have been in business. Would you trust 
your business to anything less? CompuStar. Tough to 
beat, Tough to outgrowl 
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MICROHOUSE 

NEV^RICES! 

IVe made business computing affordabie. 


WORDPROCESSING 


WORDSTAR.. S279 

MAJLMERCE......... *'**1?® 

SPELLSTAR.-... ■■ -IS 

FIWALWORD.... 

FORCE U 

MATH* .. S89 

SORCIM 

SUPERWRITER .. $2|»5 

SPEILCUARD....... 1|3 

VISICORP 

visiwoRD.... 

VIS1SPELL... CAUl 

PERFECT SOFTWARE 

PERFECT WRITER..-.. S199 

PERFECT SPELLER.. 1SS 

SlULCON VALIEY 

WORD HANDLER.............. $139 

LIST HANDLER. .....69 

UFITIEE 

VOLKSWRITER 

T/MAKERIII __ S19i 


LANCUMIS 

APPLESOFT COM PILER... S129 

ALDS...-... .99 

BASIC COMPILER... 289 

BASIC INTERPRETER.. 259 

EDIT BO .. ...,.S9 

FORTRAN BO COMPILER.. 149 

FORTRAN 80 COMPILER. .......549 

COBOL COMPILER... 549 

COBOL COMPILER. 529 

MACROASSEMBLER .. 199 

muLISP/muSTAR. 149 

muLISP^mUSTAR ............ ..189 

muMATH /fnuSIMP--- 189 

5UPERSOFT 

ADA. $189 

CCOMPILER...... 159 

fortran .. 239 

FORTH........ ...........129 

LISP.............. ....99 

RATFOR............_ .....89 


APPLE HARDWARE 

MICROSOFT 

MICROSOFT PREMIUM PACK. $489 

Z80CARD. .249 

MICROSOFT ZaO CARD/VTDEX VtDEOTERM ..... 499 

MICROSOFT 16K RAM.. 74 

MOUNTAIN 

MULTI I/O..,... 178 

M&R 

SUPERFAN. ......39 

RAKA 

ELITE I...... ....$299 

CONTROUER FOR ELITE I .. 99 

ELITE I PLUS. ....395 

ELITE II... .485 

ELITE II PLUS. 559 

ELITE III.. 599 

VIDEX 

ENHANCER II... ,..$129 

SOFTSWITCH. 29 

VIDEOTERM. 269 

FUNCTION STIMP. .68 

VIDEOTERM /SOFTSWITCH__....... 295 

videoterm/SOFTSWITCH/IN VERSECH IP. 299 

COMPUTERS 

IMS 

CALIFORNIA COMPUTER SYSTEM^!!!" "!!! 
MORROW MICROOICrStON... 


MEDIA 


5 ‘ SINGLE SIDED. $51 

5" DOUBLE SIDED..... ..48 

B’SINCLE SIDED.............. 59 

8 'DOUBLE SIDE... . 49 

MAXELLS ARE BOTH SINGLE AND DOUBLE 
DENSITY AND COME WITH A LIFETIME WARRANTY. 

ELEPHANT 

S SSSD... ..$22 

S' DSDD. .............SO 


FINANCIAL/BUSINESS 

50RCIM 

SUPERCALC......... .....$189 

SUPERCALC II... 219 

VISICORP 

VISICALC... ....S179 

VISICALC APPLE ME..... . ........179 

VISICALC BUSINESS FORECASTING_ _ 89 

VISICALC ADVANCED.... ....CAUl 

VISISCHEDULE... 228 

VISFTREND/PLOT.,,... . .....128 

DESKTOP PLAN....... 179 

DESKTOP PLAN___ 228 

ASHTON TATE 

BOTTOM LINE STRATEGIST .. 279 

CONTIN^TAL 

HOME ACCOUNTANT..... $ 59 

home ACCOUNTANT PLUS... 109 

FILING, CATALOGING AND MAILING APPLE.... 89 

FCMIBM .. 99 

TAX ADVANTAGE...... 42 

ACCOUNTS RECEIVABIE....................... 189 

ACCOUNTS PAYABLE .. 189 

GENERAL LEDGER. .......189 

PAYROLL. ...169 

PROPERTY MANAGEMENT. 459 

PERFECT SOFTWARE 

PERFECT CALC .. SIM 

SUPStSOFT 

SCRATCHPAD,. S199 

lAOlE 

MONEY DECISIONS... S99 

PEACHTRB 

ACCOUNTING SERIES...*.. CAU! 


PRINTERS, ETC. 

C.rTON 

PRO WRITER tPI. $599 

PRO WRITER (SJ___ 579 

PROWRiTEfi II iPl . 889 

PROWRITER IIISI... 739 

F-IOIPJ........ .1579 

F10(S>. ......1379 

F10 TRACTOR OPT.... 229 

CX-100P..... .,...250 

6 MONTHS WARRANTY. MICROHDUSE IS 
AN AUTHORIZED C. ITOH REPAIR CENTER. 

IDS 

MICROPRISM........ $879 

PRISM BO/SPRINT. 999 

PRISM 132/Sprint.. ...1279 

GRAPHICS OPTION... ........89 

SHEET FEEDER.. 139 

COLOR OPTION .. ..359 

CEMINMO..... $399 

CEMINIIS.,.....,. .......529 

OUADRAM 

MICROFAZER16KP-P............_ ......$159 

SZKP-P. .189 

64KP'P. 2S9 

BK P’P. 189 

12BKP-P.,,.. .,.349 

25€K P-P......... G99 

MANY OTHERS AVAtLASU—CALL FOR PRICES 

77-10SR0 .. $2499 

7730 PRO. ,..2499 

35-10SRO. ..1595 

35-50 RO. 2099 

35*50 SHEET FEEDER.. .....989 

35-50 TRACTOR. 259 

OKIDATA 

MICROLINE 80... $559 

MICR0tlNE82A .. ..439 

MICR01INE8SA ...._ ..,.,.879 

MICROtlNE84P .... 1159 

MICROLINE 92_ ...549 

MICROtlNE93_. ,,,,,.989 

TRACTOR FOR 80182 .. 259 

SMITH-CORONA 

TP-1... ....$$99 

TRACTOR FOR TP-I .. 159 

INTaUCnVE 5TRUCTURE5 

PICASSO. .$135 

PKASSO PRISM COLOR _ ....155 

PRACTICAL PenPHERAiS 

MKROBUFFERII IP) 32K. 129 

ORANGE MICRO 

GRAPPLER PLUS.. $11$ 


DATABASE/GRAPHICS 

LOTUS 

1-2-3.... CALLI 

MICROPRO 

INFOSTAR ... $279 

DATASTAR... .185 

REPORTSTAR.. 219 

SUPERSORT... ..149 

ASHTON TATI 

dBASEM/ZIP.... $469 

FOX A GELLBI 

OUlCKCODE. ...$219 

DUTIL.... 89 

DCRAPH. 219 

INNOVATIVl 

TIM III.. ...S3S9 

FAST GRAPHS .189 

NORTH AMERICAN 

THE ANSWER .. $229 

PERFECT SOFTWARE 

PERFECT FILER... .$199 

ISM 

MATHEMAGIC........... $69 

CRAPHMAGIC....... .69 

MATHEMACIC/CRAPHMACIC...... 99 

SOFTWARE TECHHOLOCY 

THE CREATOR FOR IBM.... 224 

THE creator for apple... 149 

VISICORP 

VISIDEX. $179 

VISIF1LE....... ....228 

V1SIPL0T... 159 

VISILINK .. ..184 


COMMUNICATIONS 

MICROSTUFF 

CROSSTALK...... ..-$119 

VISICORP 

VISITERM .. S79 

HAYES 

SMARTMOOEM. .....214 

SMARTMODEM1200... 549 

MICROMODEM M.,. ....279 

MICROMODEM IIW/TERMINAL.. 549 

SMARTMOOEM /CROSSTALK... 529 

SMARTMODEM 1200/CROSSTALK. 659 

NOVATION 

J-CAT...... ,....,.$139 

SMARTCAT3O0... 199 

SMARTCAT1200 .. 489 


MONITORS 

COLOR I... .....$329 

COLOR II... .......759 

COLOR III..... .....429 

APPLE RGB INT.. 149 

VIDEO300 ....._ ......149 

VIDEO 300 AMBER.. 189 

VIDEO 510. .179 

VIDEO 310 AMBER.... 179 

COLORIV ....,,,.,_ 1099 

NEC 

12" GREEN. 149 

12" COLOR. ..149 

12" GREEN HI RES. .174 

12" RGB COLOR. 859 


IBM HARDWARE 


OUADBOARD S4K. $459 

OUADBOARD128K. 599 

OUADBOARD 192L. 699 

OUADBOARD 2 56K_ 779 

SERIAL ADAPTER.. 94 

PARALLER PRINTER INT.. 119 

64K MEMORY UPGRADE,.. 129 

MICROSOFT 

64KRAMCARD .. 259 

12aKRAHCARD.. ........589 

192KRAMCARD............ 519 

256KRAMCARD.. ...,859 

TANDON 

SINGLE SIDED .. 115 

DOUBLESIOED _ ........249 


Call Toll-Free: 1-800-523-9S11 


In Pennsylvania:1-215-868-8219 






























































































































































































BUSINESS SOFTWARE FOR LESS. 


PEACHTEXT5000 


PEACHTREE SOFTWARE 


THE NEW GENERATION WORDPROCESSOR FEATURING PROOFREADER (SPELLING), 
RANDOM HOUSE THESAURUS, PEACHCALC, DATA LIST MANAGER, ALL IN ONE & ALL 
FOR A GREAT PRICE. CALL FOR ADDITIONAL FEATURES. 


LIST PRICE: $395.00 
INFOSTAR 


MICROHOUSE PRICE: $249.00 


MicroPro's Database Management System not only combines the already renowned features of 
Datastar and Supersort but also features a report generator. This means you can enter, sort, retrieve, 
organize, and print data quickly and easllv...and with no need to prog rami But that's not ali...you 
can edit you r reports with Wordstar. 

LIST PRICE; $495.00 MICROHOUSE PRICE: $279.00 

dBASEII/ZIP ASHTONTATE 

A powerful, yet easy-to-use data management system, in constructing and manipulating numeric 
and character Information files, you create databases, append new data, update, modify and re¬ 
place fields, records and entire data bases. Its special feature allows you to SORT, EDIT, or display 
a database directly from the keyboard, or program menus and programs to support your specific 
applications. 

LIST PRICE: $700.00 MICROHOUSE PRICE; $529.00 

ACCOUNTING PLUS SYSTEMS PLUS, INC. 

A field proven, fully-integrated accounting system offering eight modules, all operating on both 
CP/M and MP/M. Available modules include General Ledger, Accounts Receivable, sales Order Entry, 
Accounts Payable, Purchase Order Entry, Inventory, Payroll, and Point of Sale. Accounting Plus II for 
Apple II. CALL FOR CONFIGURATION AND PRICINCI 

MEDICAL MANAGER 

The MEDICAL MANAGER 1$ a powerful office management tool for running all the accounting func¬ 
tions of today's medical office. This menu driven program can maintain multiple doctor practices, 
generate all financial reports, allow automatic third party Insurance billing and has password pro¬ 
tection for data security. Every medical practice should have this valuable program. 

LIST PRICE; $3500.00 MICROHOUSE PRICE: CALLI 

MEMORY SHIFT NORTH AMERICAN BUSINESS SYSTEMS, INC. 

With MEMORY SHIFT you assign specific amounts of memory to 9 partitions or screens all of which 
can contain a different program. Say you're typing a document In a wordprocessor and you'd like to 
Include some calculations, simply push a key and call up screen 6 which contains your spreadsheet. 
Do your calculations and automatically incorporate them Into your document. IT'S LIKE HAVING 9 
IBM'S IN ONE. CALL MICROHOUSE FOR MORE INFORMATION! 


MICROHOUSE PRICE; $95.00 


CP^wi Is 3 registered trademark of DTgJtal Research Inc., IBM Is a registred trademark of International Business Machines, Apple is a 
registered trademark of Apple Computers. 

prfces mav vary with different formats. Mot all proorams are available for all fornrtacs. AH prices and specifications are subject to 
change without notice. Please call or write for speciffcs. 


DEALERS INQUIRIES WELCOME 


FOR TECHNICAL SUPPORT CALL 215-868-4133. 


SPECIAL PACKAGESSS 


COMBINED LIST PRICE 


MICROHOUSE PRICE 


WORDSTAR/MAILMERGE/SPELLSTAR 
WORDSTAR / MAILMERGE 
WORDSTAR/MAILMERGE/ INFOSTAR 
dBASE II/DUTIL 
dBASE ll/DUTIL/QUICKCODE 
dBASE ll/OUICKCODE 
GRAPHMAGIC / VISICALC 
WORDHANDLER/LISTHANDLER 
FASTGRAPH/VISICALC 


$ 945.00 

695.00 

1190.00 

799.00 

1094.00 

995.00 

339.00 

289.00 

545.00 


$444.00 

349.00 

589.00 

555.00 

679.00 

599.00 

249.00 

199.00 

545.00 









System Review 


Little Big Computer 

The TRS-80 Model 100 Portable Computer 


Rich Malloy, Technical Editor 


Way back in 1977, Radio Shack introduced the TRS-80 
Microcomputer System, a computer we now know as the 
Model 1. It was not the first microcomputer to become 
available, but it was one of the first complete computer 
systems to be offered to the general public. The Model I 
subsequently spawned a whole line of microcomputers. 
The familiar gray-and-black motif became a standard 
feature of small businesses all over the country, and 
Radio Shack became one of the country's leading com¬ 
puter manufacturers. Now, six years after the Model 1, 
Radio Shack releases the TRS-80 Model 100 (see photo 
l), which by its small size, its off-white color, and its 
easy-to-use features seems to signal a new direction for 
the Texas company, a direction that may prove to be as 
significant as that of the original Model 1. 


Photo 1: The TRS-80 Model 100 Portable Computer. 


In brief, the Model 100 is a big computer in a little 
package. It features a large (8-line by 40-character) LCD 
(liquid-crystal display), a standard-size keyboard, a low- 
power version of the 8085 microprocessor, 32K bytes of 
ROM (read-only memory), 8 to 32K bytes of RAM (ran¬ 
dom-access read/write memory), and a cassette interface. 
It also includes a built-in direct-connect modem with 
auto-dial and auto-log-on capabilities, an RS-232C serial 
port, a parallel printer port, a real-time clock/calendar, 
and even an interface for a bar-code reader. And that's 
just the hardware. The built-in software includes an easy- 
to-use text editor, a Microsoft BASIC interpreter, a com¬ 
munications program for the modem, and an address- 
book and appointment-schedule program. This all comes 
in a box that weighs less than 4 pounds and is smaller 
than the manual for the Model I. The 
price ranges from $799 to $1134, 
depending on the amount of memory 
you need. Overall, this is a well-de¬ 
signed, integrated machine that 
should prove to be very useful to a 
large number of people. 

The Model 100 is not perfect for 
everyone, however. Serious hard¬ 
ware hackers will be frustrated by the 
inability to swap boards. Software 
enthusiasts will want more RAM and 
some disk storage. And professional 
writers will need a larger display and 
a lot more memory. Taken in its own 
context, however, the Model 100 is 
an extremely successful design. It 
should be quite useful for three 
groups: businesspeople who need a 
portable workstation, advanced com¬ 
puter users who need a portable ter¬ 
minal for their main system, and 
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lest drive 
our mouse. 




Slim^ compact allows 
brisk moifes in anjf direction. 


It’s no secret. This is certainly “The Year of 
the Mouse.” 

And the uproar is justified. 

This “see and point” interface is the most 
natural, powerful and efficient way to interact with 
your computer. 

And Mouse Systems’ optical PC Mouse, now 
available with software support for the IBM PC, 
is easily the best of its breed; easily the best at 
making your computer user- 
friendly. 

Grasp The Future 
of PClkhnology 

Slide our PC Mouse across 
its deskpad. It’s optical. There 
are no moving parts. Your 
cursor instantly moves across 
your CRT in response. 

No other device gives you 
such total, accurate control 
over cursor positioning. 

The ergonomically designed PC Mouse is so 
smooth and natural in its movements, you’ll soon 
be using it almost subconciously. 

Your attention can thus remain on the screen 
and not on the keyboard, and your concentration 
will be increased 
dramatically. 

PC Mouse lets you 
use this new freedom to 
take full advantage of 
today’s “visual” software 
products. 

(For a truly enlight¬ 
ening experience, ask your 
dealer to demo PC Mouse 
with IBM’s Personal 
Editor.) 

PC Mouse VS. 

TheKQiboard 

Named Mini/Micro’s 
most significant new prod¬ 
uct of 1982, PC Mouse lets 
you bypass your keyboard 


for instant menu selection and function activation. 

And PC Mouse requires no changes in your 
existing software. All cursor-related Unctions 
in Wordstar, VisiCalc, and other popular programs 
are replaced by the mouse. 

In one darting stroke, you eliminate the pon¬ 
dering and second-guessing of typing complicated 
command codes. 

For systems designers and OEM’s PC Mouse’s 
potential is staggering. 

Simplicit)^ Itsdf 

Just attach the PC Mouse to your PC's RS-232 port. 

Each of the three buttons is user-programmable, 

giving you nine different _ 

functions at your fingertips. 

And our software compat- 
ability assures instant system 
integration and simple start up. 

Get It Now 

PC Mouse Is immediately 
available for $332.00 including PC Mouse keeps ifour 
control software and all necessary 
hardware foryour IBM PC. 

For ambitious software developers, the 
optional $40.00 MouseWindow™ software package 

includes routines to do 
high resolution graphics 
and “pop-up” windows. 

An OEM version of 
PC Mouse can also be 
supplied in quantity now, 
configured to your custom 
specifications. 

For more details see 
your dealer, or contact 
Mouse Systems at 2336H 
Walsh Avenue, Santa Clara, 
CA 95051. Telephone (408) 
988-0211 or Telex 467848. 




Mouse 

Systems 

Making Computers User Friendly. 


Circle 317 on inquiry card. 


VisiCalc is a trademark of VisiCorp. 

Wordstar k a trademark of Micro-Pro* IntL 

IBM and PC are registered trademarks of International Business Machines. 


© 19S3, Mouse Systems Corporation. 






























Photo 2: A close-up of 
the liquid-crystal display 
of the Model 100. The 
display size is 8 lines by 
40 characters (64 by 240 
pixeb). 




Photo 3: The complete character set of the Model 100. 


novices who want to experiment with a useful, powerful 
computer for a fairly modest cost. 

Physical Dimensions 

Because desk space tends to get crowded and briefcases 
rapidly fill, the size of a portable computer is a key fac¬ 
tor. As for the Model 100, if you can make space for a 
standard 3-ring binder, you have more than enough 
room for this machine. The dimensions are 11% by 8% by 
2 inches, similar to the Epson HX-20, The weight is 3 
pounds, 14 ounces. 

The computer's case is off-white, a color that is becom¬ 
ing popular with Radio Shack. The top of the unit shows 
the display, a low-battery indicator, and the keyboard. 
On the right side are an on/off switch, a dial for adjusting 
the LCD's brightness, and an AC adapter connector. On 
the left side are the bar-code-reader connector and two 
switches for the modem (direct/acoustic and originate/ 



Photo 4: The Model 100 s keyboard. 


answer). The rear panel contains the phone connector, 
the cassette connector, a printer connector, an RS-232C 
connector, and a well-protected Reset button. The bot¬ 
tom of the unit features the battery compartment, a com¬ 
partment for an expansion ROM module and an external 
bus connector, and a RAM power switch (to be turned 
off only when the machine will not be used for an ex¬ 
tended period). 

The Display 

The first thing you notice about the Model 100, besides 
its size, is the LCD shown in photo 2. The Model 100 can 
display 8 lines of 40 characters each. That's a little less 
than half of the typical home computer screen. It also can 
display graphics with a resolution of 240 by 64 pixels. 
Each character is composed of a 5- by 7-pixel area. 
Lowercase descenders on letters such as p and q make use 
of the row of pixels below the character area that is nor¬ 
mally used to separate lines. The bottom line of charac- 
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EXTRA 


EXTRA 


S-100 Mbrld IVews 

MACRQTECH International Corporation 22133 Cohasset Street, Canoga Park, Caiifornia 91303 ■ 213-887-5737 


MAX-256K to IM 
S-100 Memory 



Image achieved by DGS* CAT 1600 Series 
color video graphic workstation. Picture 
courtesy of Digital Graphic Systems, Inc. 
See story below. 

GRAPHICS: 

NOW MAX- IMIZED 

CANOGA PARK-March 30, 1983-The 
decreasing costs and increasing density of 
memory made possible the present boom in 
digital graphics. Graphic systems designers 
are now able to take another major step with 
the introduction of MAX-M, a one megabyte 
memory board for S1983. As large size sys¬ 
tem memory and multi-megabyte Virtual 
Disk, MAX-M opens up major new low cost 
implementations. 

Wayne Maw, Director 
of R8lD for RGB Dynam¬ 
ics, Salt Lake City, Utah, 
reports, "My application 
is dependent on speed. 
With the Macrotech dy¬ 
namic board, I have the 
needed speed'.' The RGB 
system is a Z80-based, 
high resolution color directory system for 
shopping malls, due for April release. 

Empirical Research Group of Kent, Wash¬ 
ington, creates a state-of-the-art high 
resolution color video graphics system by 
integrating their fast 68000 computer, Macro- 
tech system memory, and the color video 
image processor from Digital Graphic Sys¬ 
tems, Inc., Palo Alto, California. Radcliffe 
Goddard of Digital Graphics states, “High 
speed image processing requires large system 
memory to provide instantaneous display 
frame paging!’ 

The demand for MAX-M by the graphics 
industry was nearly instantaneous following 
the initial Macrotech announcement. M 


CANOGA PARK-March 30,1983-Mike 
Pelkey, Macrotech International president, to¬ 
day released details of the revolutionary 
MAX line of S-100 memory boards. Pelkey 
stated: "IEEE-696 now has a new standard 
for dynamic memory. The MAX product line 
offers 236K to IM, at a price that ranges down 
to less than $0.00023 per bit!' Pelkey contin¬ 
ued, "The MI product line now includes our 
ultra fast (70 ns) 128K static memory, with 
battery backup capability, plus the 150 ns 
dynamic memories—in every 128K step from 
256K through IM (1024K) bytes, and add-on 
kits to permit field upgrade of sizes!’ 

The extreme density of the MAX family is 
made possible through the use of proprietary 
PALs (programmable array logic). Also stated 
as available for add-on to any size MAX is 


PRICE INDEX 

SIZE 

P/N 

PRICE 

Static Memory 126K 

128-ST 

$123S 

Dynamic Memory 256K 

MAX-256 

$1108 

24-bit 384K 

MAX-884 

1292 

Addressing 512K 

MAX-512 

1647 

768K 

MAX-768 

1815 

896K 

MAX-896 

1899 

IM 

MAX-M 

1963 

With 16-bit Addressing option, add 

$91 

FROM/TO 

P/N 

PRICE 

Upgrade Kits 266K/3&4K 

MKT-2/3 

S 192 

266Ky512K 

MKT-2/5 

692 

256K/76eK 

MKT-2/7 

876 

256K/896K 

MKT-2/8 

967 

256K/1M 

MKT-2/M 

1060 

384K/S12K 

MKT-3/5 

600 

3a4K/768K 

MKT-3/7 

784 

384K/896K 

MKT-3/8 

876 

384K/1M 

MKT-3/M 

968 

512K/768K 

MKT-5/7 

284 

512K/896K 

MKT-5/8 

376 

512K/1M 

MKT-5/M 

468 

768K/896K 

MKT-7/8 

192 

768K/1M 

MKT-7/M 

284 

896K/1M 

MKT^/M 

192 

M3 option 

MKT-M3 

121 

Software (provided on 8"' disk) 


Virtual Disk for MP/M II* and CP/M 2.2, 

CP/M 30* Bios modules. 



CP/M memory tests 


S 2S 

Manuals (sold separately) 



128/ST 


$ 15 

MAX Technical Manual 


15 


Macrotech’s popular memory mapping 
architecture. M^'^ permits the 16-bit address 
space of an 8-bit processor to be dynamically 
mapped in 4K pages into as much as 16 mega¬ 
bytes of physical memory. 

Parity error detection and 8/16 bit data 
transfer capabilities are provided as standard 
on the MAX series memory board. M 

Software for 
Available 

BURBANK-March 30, 

1983—"M-^ bank switch¬ 
ing for 8-bit processors 
is much more useful with 
the new creative systems 
programsV states Dan 
West of Westcom Sys¬ 
tems Inc. MP/M IP disk 
intensive applications 
are greatly improved with the new Virtual 
Disk routines now available through Macro¬ 
tech OEM's and dealers for their M^ mem¬ 
ory boards. 

Westcom Systems, as the software consult¬ 
ing firm for Macrotech, has also provided sub¬ 
routine listings to easily incorporate M^ 
mapping into the new CP/M 3.0“*“ (CP/M 
Plus*) Bios module. The advantages of CP/M 
3.0* with disk buffering, hashed directories, 
and user program expansion go hand in hand 
with Macrotech's flexible "bank switched" 
memory capabilities. 

All Macrotech software and manuals 
are available through Dan West!s 
CompuServe account #70250,102. 

Leave comments/questions as E-MaiL 

These new techniques can combine the 
above features with custom needs of the 
future, such as printer buffering, multi-page 
display and memory-intensive graphics dis¬ 
plays. 

The software listings are included in the 
Macrotech memory board manuals and are 
optionally available on 8" diskettes. Ilfl 




■CP/M 3.0. CP/M Plus, and MP/M II are reRistered trademarks of Digital Research Inc, Circle 271 on Inquiry card. 
























At a Glance 


Name 

Software 

TRS-80 Model 100 Portable 

Text editor. BASIC interpreter. 

Computer 

communications program, , 

address-book program, and 

Manufacturer 

a ppoin tment-ca lenda r 

Radio Shack 

program 

One Tandy Center i 

Forth Worth. TX 76102 

Documentation 

Reference manual: 200 

Uses 

pages, spiral-bound 

Porta bJe word processing, 
programming, and 1 

Pocket manual: 40 pages 

telecom munications , 

Price 

8K bytes RAM: $799 

Dimensions 

24K bytes RAM: S999 

n% by 854 by 2 inches 

32K bytes RAM: Sn34 

(3 pounds. 14 ounces) 

Options 

Features 

Phone conneaor (S 19.95). 

8-line by 40-character hquid- 

printer cable |$ I4.95|, 

crystai display, full-size, full- 

cassette cable |$5,95j. and 

travel keyboard. 8085 

acoustic adapter for modem 

microprocessor 32X bytes of 

(approximately S50. to be 

ROM. 8K to 32X bytes of 

RAM, cassette interface, built- 
in direct-connect modem. RS- 
232C interface, parallel printer 
interface, real-time 
clock/caJendar. bar-code- 
reader interface, and 
piezoelectric tone generator 

available 3rd quarter 1983) 


ters can be used either as part of the display or as a line of 
labels for eight function keys. 

The full 96-character ASCII {American National Stan¬ 
dard Code for Information Interchange) set can be dis¬ 
played along with 128 extra foreign and graphics symbols 
(see photo 3). Some of these graphics symbols are non¬ 
standard and cannot be printed on Radio Shack printers. 
Reverse video characters are available, but apparently 
not through BASIC, 

The screen contrast is fairly good, but decreases quick¬ 
ly as you move away from an optimum viewing angle of 
about 60 degrees from the horizontal. Contrast can be ad¬ 
justed with a dial on the right side of the machine, I had 
no problem reading the display whether it was on a desk 
or on my lap. The LCD does tend to reflect ceiling lights, 
however, and this could be a problem in certain offices. 
Placing the unit on your lap should solve this problem 
somewhat. 

As in most displays, scrolling is done line by line, 
rather than pixel by pixel (smooth scrolled). The display 
seems a little slower than most video displays, but not 
objectionably so. Although the display is smaller than 
the typical home display—and a great deal smaller than 
the typical 80 by 24 office display—I grew accustomed 
to it fairly easily. It is a very good size for menus. 
The main problem occurs with tabular material wider 
than 40 columns. But tables tend to be a problem on all 


machines, and fortunately such tables do not occur fre¬ 
quently in general correspondence. 

The large size of the characters and the nonflickering 
quality of the LCD caused me much less eyestrain than 
the usual cathode-ray tube display. 

The Keyboard 

The second most obvious thing about the Model 100 is 
its full-size keyboard (see photo 4). While the display is 
obviously limited by the small size of the unit, the key¬ 
board exhibits few signs of compromise. In fact, it is one 


While the Model 100's display was 
obviously limited by the small size 
of the unit, the keyboard exhibits 
few signs of compromise. 


of the nicest keyboards Tve used on any machine, large 
or small. 

Most of the keys are in the standard Selectrie-style ar¬ 
rangement, The Backspace, Control, and Return keys are 
in their usual places. The cursor control keys are located 
just above the Backspace key and are arranged in a 
horizontal row (L-R-U-D). This cursor key arrangement 
is fairly common, but 1 much prefer a diamond arrange¬ 
ment for these keys. 

The keyboard is controlled by its own microprocessor, 
and it has a good type-ahead buffer. No matter how fast 1 
typed, no characters were dropped. Key repeat is also 
provided. 

Special shift keys marked Code and Graph allow you 
to key in all 256 of the Model lOO's characters directly 
from the keyboard. 

Twelve function keys are located above the main key¬ 
board, Four of these are permanently marked and have 
constant functions in all the application programs that 
come with the machine, "'Paste" works as a Block Insert 
key; "Label" turns the line of function key labels on and 
off; "Print" is used to print either the contents of the 
display or an entire file; and "Break/Pause" either ter¬ 
minates or temporarily halts execution of a process, 
depending on whether the key is cap shifted or not. 

The other eight function keys are programmable and 
are not permanently labeled although they tend to have 
the same function in each application program. This is a 
good design feature. As mentioned previously, the bot¬ 
tom line of the display can be used as a label for these 
keys. Unfortunately, the labels do not line up exactly 
with the keys. These keys also have interrupt capabilities 
that could be put to use by advanced computer users. 

A "Num" key converts some of the keys into a slanted 
numeric keypad. Because I'm not a numeric touch-typist, 
I couldn't test how easy this strange configuration would 
be to work with. If a numeric keypad is important to 
you, I suggest you test this keypad in the store to see if 
you can work with it. 
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IBC MIDDI CADET^M 


ALTOSACS 8000-10 


Maximum Users 
Disk Storage 
Memory 
CPU Speed 
Benchmark (Eiopsed time) 
List Price 


9 

20 MB 
256 KB * • 

6 MHz 

1:44 Minutes’ 
S7495.00 


Maximum Users 
Disk Storage 
Memory 
CPU Speed 
Benchmark (Elapsed time) 
List Price 


4 

10 MB 
208 KB 

4 MHz 

5:03 Minutes* 

5 7995.00 


The IBC MIDDI Cadet is better, faster and less expensive than the ALTOS ACS-8000-10 and 
others. That's why we call it the heavyweight performer, 

Because the MIDDI is completely software compatible with ALTOS, ONYX'“ Dynabyte'“ and 
others using CPIM"-' 2.2, MP/M’“ II or OASIS™ you can transport your applications software to the 
MIDDI without modification. So why not take the benchmark test yourself. 

If you are an OEM, system integrator, multiple end user, or dealer for any of our competitors, 
send a copy of your application program to IBC. We will run your software on the MIDDI without 
modification and give you the elapsed time in minutes. You be the judge. If it really is faster 
than your current hardware and it is, then you owe it to yourself and your customers to switch to 
IBC. 


WITHIN THE USA 


WC/u 


nteorated dullness Campuiers 


IflC/DISTR.BUTION 

4185 Harrison Blvd., Suile 301 
Ogden, UTAH 84403 


So remember! When you want a heavyweight performer at a low price, contact: 

OUTSIDE THE USA WITHIN THE USA 

lOQ/fmegratEd Buimtss Ccini|iulcrs UIQ/distr.bution 

21592 Manila street 4185 Harrison Blvd.. Sulie 301 

Chatswoflh. CA 91311 Ogden, UTAH 84403 -Four users uncJer oasis _ 

1213^ 882-9007 TELEX NO, 215349 fS011 621 2294 '' UpgrodeobJe lo 512 K Bytes ,, ’ 


21592 Manila Street 4185 Harrison 81 vd., SuHe 301 

Chatswoflh. CA 91311 Ogden, UTAH 84403 users uncJer OASIS 

{213) 882-9007 TELEX NO, 215349 [801) 621 2294 “ UpgrodeobJe lo 5t2 K Bytes 

AlTOS 15 o trodernark of ALTOS Computor Sytems; ONYX is □ iradamafk dI Onyx Sv^teres Inc . DVMABYTE is □ trodemart^ oT Dynabyte Businass 
Computers: CP/M ^ MP/M are trademarks ol Digital r?e.seofch. o'nd OASfS Is a trademark of Pha^e One Systems. 











Photo 5: Inside the Model JOO. On the right side are the under¬ 
sides of the liquid-crystal display (top) and keyboard (bottom). 
The left side shows the main circuitry. The modem circuitry is in 
the upper left-hand corner. The random-access memory is in the 
lower left-hand corner. The 80C85 microprocessor is in the cen¬ 
tral part of the left side. 

One slight problem with the keyboard is the sound 
each key makes. It's not a click exactly; it's more like a 
pop—a quite audible pop. In fact, a plane full of business 
executives typing on these machines might drown out the 
engine noise. That, of course, is an exaggeration, but the 
key-popping may cause a slight problem in quiet places 
such as libraries. Admittedly this is a small complaint, 
but if I were Radio Shack I would investigate putting 
some type of sound-dampener under the keys. 


Systems Strategies/Communications Division 
SpeciaJjsts in Data CoinmunjcQtiafis So/iware 

225 West 34th Street 
New York, New York 10001 
{212)279^8400 

• Custom software to allow your product to 
interface networks and emulate other vendors 
equipment 

• Software that Is Installed and currer>tly being 
utilized by computer and terminal 
manufacturers on Zilog Z-80, Z8000. Intel 8086, 
etc. 

• Product oriented communications software 
compatible with SNA, X,25, BSC for product 
developers to insure timely, cost effective 
marketplace entry 

• Close contact with your engineers to adapt our 
software to your hardware 

• Software In *C', Pascal and Assembler 

• Microcomputer systems development 


Processor 

The Model 100 uses the 80CS5 microprocessor chip, a 
low-power CMOS (complementary metal-oxide semicon¬ 
ductor) version of the 8085, which is a well-respected 
member of the 8080 family. The clock speed for the 
microprocessor is 2.4 MHz. One of the advantages of the 
8085 is its extensive interrupt capabilities, which, as we 
will see later, are well exploited by the Model lOO's 
BASIC interpreter. 

Memory 

Each Model 100 contains 32K bytes of ROM, This is 
used to store a small menu-based operating system and 
five application programs. As for RAM, you have a 
choice of 8, 16, 24, or 32K bytes. The 8K-byte RAM 
machine sells for $799. Each additional 8K bytes of RAM 
costs $120 plus a $15 installation charge. Thus, a 
24K-byte machine should cost $799 plus $240 plus $15, or 
$1054. Radio Shack, however, is offering a special price 
for the 24K-byte machine of $999—a savings of $55. A 
full 32K-byte machine should then cost $135 more, or 
$1134. 

The RAM is of the low-power CMOS type, and it is 
protected by its own power supply. This memory is 
powered at all times, whether the machine is on or off. 
Even after main battery failure, memory power continues 
for 8 to 32 days. There are apparently only three ways to 
wipe out the contents of memory; letting the batteries run 
down and not replacing them for a long time, initiating a 
cold start or Reset, or turning off the meinory power 
switch on the bottom of the machine (which should be 
done only when the machine will not be used for an ex¬ 
tended period of time). 

As on most 8-bit processor machines, the maximum 
addressable memory space is 64K bytes. The memory ap¬ 
pears to be allocated as follows; the bottom 32K bytes of 
memory (addresses 0 through 31999) are taken up by the 
ROM, The first 8K bytes of RAM fills the top SK bytes of 
memory. Each additional SK bytes of RAM is installed in 
the next highest SK bytes of memory. The topmost part 
of the first SK bytes of RAM is used by the computer's 
operating system for display memory and to store 
pointers for the BASIC programs and document files. 
These files are stored in the lowest part of RAM. The part 
of RAM between the pointers at the top and the files at 
the bottom can then be used for new files or for arrays for 
the BASIC programs. With a 32K-byte RAM machine, 
you have 29.6K bytes of RAM free; with the 8K-byte 
RAM machine, you have only 5.IK bytes of RAM free. 

Future ROM modules for the ROM expansion socket 
will occupy the same address space as the built-in 
32K-byte ROM. You will then be able to switch between 
the two banks of ROM available. 

Some advanced users may feel limited with only 32K 
bytes of RAM, But programs such as the text editor reside 
outside of the precious RAM area. Also, the display eats 
up very little RAM. The result is that you can use almost 
the entire RAM area for document storage. 
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OPEN YOUR APPLE TO A 
WORLD OF COMMUNICATION 



do il through software in 
stead of through the con 


fusing array of switches that 
other cards use 


The PSIO will work with any 


printer/modern you now hap¬ 
pen to own ... and it wi 11 wo rk with 


any printer/modem you happen to 
purchase in the future. Adaptable 
efinitely. 

The PSIO is, completely compatible with 


BASIC, Pascal and CP/M®' systems* 




Once yoir've chosen your 
options, the PSIO's highly 
sophisticated NOVKAM 
(non-volatile RAM) will 
remember and perma¬ 
nently save-them* That 
means you won't have to 
give the same config¬ 
urations over and over 
again . . * your PSIO will 
do it for you-. And if you 
want to change those 
configurations, you can 








Videx^ new PSIO Dual Function 
Interface CArdgives you a whole* ^ 

new world of cOFnmunication .., 
with a whole new ease 
of operation, " 


The PSIO allows you to use a 
printer (parallel outpuU 
and a modem (serial l/OfS^ 
port) simultaneously, * 

through use of just one 
card! But best of all, * 
the PSIO makes com¬ 
municating through 
either method worlds * 

easier than it's ever m- 

been before. 

The PSIO lets you 
choose from among 
an u nmatched range of 
software-selectable 
options, including vari- 
able baud rate selection 
form width, form length,^, 
auto linefeed, linefeed mask^ 

Xo n / Xo f f p rot o cq I , I owe rc a s< 
masking, shift wire mod support 
duplex mode, parity, data format, 
video echo mode and a slot echo mode 
PSIO can also open up new worlds for 
graphics, since it can reproduce your picture on 
any graphics printer.* Rotate your picture, enlarge 





























The machine I used had 32K bytes of RAM, and after 
about 25 hours of typing notes and running BASIC pro¬ 
grams, I still had about 16K bytes of RAM left* Even with 
the 24K-byte machine, I think I would probably run out 
of batteries or things to write about before 1 ran out of 
memory. 

I enjoyed using this type of protected RAM. It was a 
pleasure knowing that I did not immediately have to save 
everything and that whatever I put into memory would 
stay there until I deleted it. Still, on this or any other 
machine, irreplaceable files should be backed up* 

Power Supply 

For a portable computer that dep>ends on RAM for data 
storage, the power supply is a crucial issue. On the Model 
100, power is supplied by four AA batteries or by the op¬ 
tional AC adapter. Operating life of the batteries is about 
20 hours. This time can be shortened if excessive use is 
made of the various interfaces (modem, cassette, printer, 
RS-232C). Because these interfaces will probably be used 
primarily within reach of an AC socket, this power drain 
should not be a big problem* The low-battery indicator 
lights when 20 minutes of battery power are left* I used 
the machine for about 15 hours, making extensive use of 
the printer and cassette interfaces, before the low-battery 
indicator went on. And then the machine continued for 
another hour and a half before it finally died. That seems 
to be ample warning to get more batteries. 



The Model lOO's volatile memory is protected by its 
own power supply, a separate nicad (nickel-cadmium) 
battery that is continually recharged by the main bat¬ 
teries or by the AC adapter* When the main batteries fail, 
the nicad battery will continue to power the memory for 
an extended period of time, depending on the amount of 
RAM you have. With 8K bytes of RAM, you have 32 
days before the memory is lost. Even with 32K bytes, you 
still have 8 days to get new batteries* 

Modem 

In keeping with its portable nature, the Model 100 was 
given extensive communications capability, A key ele¬ 
ment in this design is its built-in direct-connect modem. 
All you need is the optional phone connector ($19*95) 
and you can plug into any standard modular phone jack. 
If a modular phone jack is not available, you can use an 
optional acoustic adapter with any regular phone. 

The modem is a standard Bell 103-compatible version 
with a transmission rate of 300 bps (bits per second). 
Auto-dialing capability is also included. However, it can 
dial only in the pulse mode, like a standard rotary-dial 
telephone. Radio Shack says it would have liked to add 
tone-dialing capability, but it was not available on low- 
power CMOS chips. If you have a private telephone sys¬ 
tem that can handle only tone-dialing, you will have to 
dial manually. The pulse dialing rate, by the way, can be 
set at either 10 or 20 pulses per second* 

You have the option of using several serial communica- 
tions parameters; the word length can be either 6, 7, or 8 
bits. Parity can be handled in one of four ways: Ignore, 
Even, Odd, or No parity. The number of stop bits can be 
either 1 or 2* And the pause/continue protocol frequently 
indicated as XON/XOFF or < Ctl S> /<Ctl Q> can be 
enabled or disabled. 

The Model lOO's modem in combination with its ROM- 
based communications program presents a quite power¬ 
ful package* The only thing I might want to have added is 
auto-answer capability, but this might not be a cost- 
effective option. After all, a portable machine like this 
will probably not be in one place long enough to receive 
phone calls. 

RS-232C Interface 

The Model 100 also has an RS-232C serial connector 
for connecting to serial printers, other computers, or 
high-speed (1200-bps) modems. This interface uses the 
same circuitry as the modem, and all communications pa¬ 
rameters for the modem will likewise affect the RS-232C 
connector. Unlike the modem, however, the RS-232C 
port has a wide range of transmission rates: from 75 to 
19,200 bps. 

Parallel Printer Interface 

For connections to most printers, the Model 100 has a 
parallel printer port. This takes the form of a 26-pin, 
dual-row connector on the rear panel of the machine* An 
optional connector cable converts this to a standard 
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BOXED IN THECORNER 
BY YOUR SMALL 
BUSINESS COMPUTER? 


The trouble with many of today’s better known 
small business computers is th^ box you into a single 
user ^stem. So after your big initial investment you 
still have a single user system. You always will. 

Now there’s the Ze^ 4 from OSM Computers, The 
Zeyis 4 is the first multi-user, mul&processjr micro at 
single user prices. The Ze^s 4 is less than one cubic foot 
and weighs 24.6 pounds. 

Yet its like four separate, powerful small business 
computers in one. It allows up to four users to share 
a common data base or work independently. Each has 
his own CPU 64IC of RAM and I/O ports.That means 
greater operator independence, more processor power 
and greater reliability 

You needn’t worry about running out of storage 
capacity either The Zejus 4 comes with a built-in hard 
disk, so users share up to 19MB of storage, about twice as 
much as most other multi-user systems. 

You’ll enjoy maximum flexibility in software appli¬ 
cations too, because Ze/is 4’s MUSE operating system 
runs pragrams compatible with CP/M* Plus MUSE 
provides extensive file management functions typically 
found only on mini computers. 

Here’s another big advantage: The Ze^^ 4 is 


designed for low maintenance, low down-time Its four 
modules snap in and out witli a few minutes work. 

So if repairs are ever needed, modules are simply 
replac^ through OSM’s limited warranty pro^m. 

Maybe the best thing is that you can buy the 
powerful and expandable Ze^s 4 for $4,595 {^,595 fully 
configured for four users). 

The Ze^fS 4 from OSM, the latest in a family of 
powerful, multi-user small business computers. It’s the 
little box that lets you grow without boxing you in* 

To find out more^ 
call (800) 538-5120 
or (415) %1“8680 in 
California or write to 
OSM Computer Cor¬ 
poration, 665 Clyde 
Avenue, Mountain 
View, CA 94043. 

asm 

Computers. Your power to expand. 

CF/M isa. traJdema^ko^ Digital RBseaind\Jnc. 

Ze^js 4 and MUSE tmdemarfe of OSM Compu ier CaipoialkMi 
©1983 OSM Computers. 
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Centronics-type plug. I was surprised they didn't put a 
standard Centronics jack on the machine itself. 

The Print key prints out through this interface. I con¬ 
nected the Model 100 to a Radio Shack Lineprinter VIII 
and it worked without any problem, except for a few of 
the Model lOO's nonstandard graphics symbols that could 
not be printed. 

Cassette Interface 

Besides uploading and downloading files over the tele¬ 
phone lines, you can also store files on a cassette. The 
Model lOO's cassette interface stores information at the 
rate of 1500 bps. This translates to about 20 seconds for a 
150-word letter. When you load files from the cassette, 
the Model 100 lets you hear the bit stream. Because this is 
not the most pleasant of sounds, you can turn this feature 
off with a BASIC command. 


Other Features 

The Model 100 has several other features worth men¬ 
tion. A real-time clock/calendar indicates the time of 
day, the date, and even the day of the week. A piezoelec¬ 
tric sound generator functions as a speaker and allows 
you to generate musical notes without using too much 
power. An automatic power-off feature is also included. 
After 10 minutes of not being used, the machine turns 
itself off to save battery power. This time interval can be 
lengthened or shortened or it can be disabled. 
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Options 

Perhaps the most valuable option is the phone connec¬ 
tor cable. This cable, which sells for $19,95, allows you 
to insert the Model 100 between a standard modular 
phone and its phone jack. The cable package also in¬ 
cludes automatic log-on sequences for CompuServe and 
the Dow Jones News/Retrieval services, plus membership 
in these services and one hour's free time on each. That's 
quite a bit for $20. 

The cassette cable comes free with the optional Radio 
Shack cassette recorder or can be purchased separately 
for $5.95, The printer cable for connecting a printer to 
the Mode! lOO's parallel port costs $14.95. 

For people who may not have access to a modular 
phone jack (as in certain hotel rooms or in phone 
booths). Radio Shack will be offering an acoustic adapter 
that consists of two cups that fit onto a regular telephone 
handset. This should be available some time this summer 
for about $50, 

The bar-code reader is designed to work with a 
Hewlett-Packard bar-code wand. Software for this op¬ 
tion will probably be available at some future time. 

The Model 100 also allows for options that have not 
yet been announced. On the bottom of the machine is a 
compartment for a 32K-byte ROM module. We can only 
speculate about what type of software Radio Shack will 
put on such a chip (a mini-spreadsheet program?). Also 
in this compartment is a 40-pin external bus connector. 
Radio Shack is not telling, but this would seem to be per¬ 
fect for adding storage devices or a larger display. 

Software 

It has frequently been said that you should buy a 
machine not for its hardware but for its software. 
Microsoft, the designer of the Model 100 s software, real¬ 
ly took that maxim to heart. On top of the impressive 
collection of hardware that makes up the Model 100 is an 
equally impressive collection of software. This is one 
computer you can start using immediately; you won't 
have to wait six months to a year for the software to be 
developed. 

Not only are the various software packages extensive, 
easy to use, and of fairly good quality, but they also 
work well with each other and are all crammed into just 
32K bytes of ROM. Of course, judging software is a sub¬ 
jective task, but if you keep in mind the design goal of the 
machine—an easy-to-use portable workstation—I'm sure 
you'll agree that this goal has been reached and then 
some. 

When the machine is turned on, a simple operating 
system is engaged and the system's main menu appears. 
This shows the time, the date, the amount of free 
memory available, and a list of all the files in memory. 
The five built-in application programs are listed with no 
filename extension. Document files all have the exten¬ 
sion ".DO"; BASIC programs have the extension ",BA". 

Choosing a particular file to work with is easy. You 
simply move the cursor over that file name and press 
Return. If a document or BASIC program is chosen, the 
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text editor or BASIC interpreter, respectively, is 
aytomatically invoked* Typical operating^systern func¬ 
tions such as file deleting are handled in BASIC* 

When you finish with a particular file or program, you 
press one of the function keys marked Menu* This closes 
your file and returns you to the main menu again* Having 
the complete list of files appear on each warm boot, as it 
were, is a particularly good idea* It makes the system ex¬ 
tremely easy to use and would save time on any 
operating system* 

The five application programs included as standard 
equipment are the following: a text editor (TEXT), a 
BASIC interpreter (BASIC), a communications program 
(TELCOM), an address^book program (ADDRSS), and 
an appointment-calendar program (SCHEDL). These 
programs work well with each other* TEXT can be used 
to edit BASIC programs or the data files used by 
TELCOM, ADDRSS, and SCHEDL, Also, TELCOM and 
ADDRSS share the same data file. 

The Text Editor 

TEXT will probably be the most used program on the 
Model 100* It is a full-fledged character-oriented editor 
(i*e*, not a line editor) with word-wrapping, so that 
words are not broken mercilessly at the end of those 
40-character lines. Owing to its compactness, it lacks 
many of the features found on large packages such as 
Wordstar or Perfect Writer, but it is well designed, simple 
to learn, and fairly powerful* 

TEXT contains only the most needed functions of a 
word processor, but makes up for this shortage of func¬ 
tions by making those it has as easy to use as possible. 
These functions are Insert, Delete, Search (Find), Copy a 
block, Delete a block (Cut), Insert a block (Paste), Save 
on cassette. Load from cassette. Print, and Cancel any 
operation (Break)* Note the use of familiar names such as 
Cut and Paste. 


Using TEXT is simple* To create a file, you merely 
choose TEXT in the main menu* Because it s already in 
memory, TEXT 'loads'" in an instant and asks for a file¬ 
name for your new file. After that everything you enter 
becomes part of that file* All controls are handled by 
function keys* You don't have to remember any control 
key combinations. For those who prefer them, however, 
each function key has a corresponding control key com¬ 
bination, Of course, if your text will later be used by 
another word processor, you can embed the necessary 
commands into your text. 

An interesting thing about TEXT is that it is always in 
the Insert mode. In other words, you can't "write over" 
anything you've already written* You must insert the new 
material and delete the old or vice versa. This took a little 
while to get used to, but it actually makes a lot of sense 
and saves time* Most of the editing I do is either inserting 
or deleting, and this makes the first of the two a bit 
easier* 

As I said earlier, some functions had to be left out, but 
some of these are quite useful. Perhaps they can be han¬ 
dled by small BASIC utilities. For example, a Search and 
Replace function could probably be handled by a short 
BASIC routine* Also, an indication of the file length 
(which is quite important on a machine with a small 
display) might be provided by a short BASIC word- 
counter* 

Lastly, the Print function allows you to print either the 
whole document file or just the contents of the display. It 
will print in whatever line length you want, and the lines 
will be word-wrapped. The only problem is you can't set 
the left margin. Again, a short BASIC routine could 
probably handle this also. 

To test the performance of TEXT, I tried a little text¬ 
editing benchmark, 1 timed how long it would take to 
retrieve a 150-word letter, change the date, the addressee, 
the address, and the salutation, and then store the new 



Worldwide Computer Solutions 
We sell SemiDisk 
for S-100 IBM PC, 

TRS-80 Mod. 2, Kaypro II, 
Osborne, Xerox 820 & Heath H-89 



Computing has entered a new era: The SemiDisk era! No longer are you tied down by the speed of floppies or winchesters. Your com¬ 
puter can operate many times faster with a SemiDisk* And with our self installing software it couldn't be easier. Just plug in and hold 
on! No kiddingl Special pricing: From $395 to $1595 for 512K Byte and $2195 for 1 meg Byte. 

Specifications: 

TYPE Semiconductor Disk Emulator—for Z80, e080 {optional 8586) information contact: 

CAPACITY: 512K or 1Mb Computer Solutions Worldwide 

POWER REQUIREMENTS; 0.6A (512K) 0.9A (1Mb) 

P.O. Box 931 
Hillsboro, OR 97123 
(503)640-5665 

Dealers Wanted 


BATTERY BACKUP: 10-12V Unreg. (optional) 

RAM available (500 piece min.) Cali 
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With Chart-Master^” 
creating quality graphics 
as easy as apple pie. 



No matter how you 
slice them, pie 
charts, bar charts and 
scatter diagrams are a lot 
easier to read and understand 
than rows and columns of numbers. 

Now you can create colorful business graphics any¬ 
time you need them, with an easy-to-use Chart- 
Master graphics software program. A program that 
works with Hewlett-Packard plotters and your IBM® 
or Apple® personal computer. 
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Values printed at data points; both left and right Y-axis scales; floating 
legends & bars: both hortzontal & vertical formats; exploded pie sectiorjs. 

Just enter your data, choose a chart format, 
preview the chart on your screen, and Chart-Master 
will automatically create a beautiful, presentation- 
quality chart. In seconds. 

There’s more to Chart-Master than simplicity. 
Incredible power and sophistication. You can enter 


data manually or auto¬ 
matically from Visicalc* 
and other programs. Print 
on either paper or acetate 
transparencies. Make your 
charts any size, anywhere on the page. 
Have your text appear in attractive print-quality 
type. Choose from sophisticated formats that in¬ 
clude percentage bars, stock price (High/Low/ 
Close) and area charts. 

Power and ease-of-use. That’s why Chart- 
Master is in daily use at major corporations like GE, 
Eastman Kodak, Exxon, Union Carbide, GM, AT&T, 
DuPont, 3M, Citibank, Motorola, Proctor & Gamble 
and GTE. 

The retail price of Chart-Master is $375. For a 
complete information kit and name of your nearest 
dealer, contact Decision Resources, Inc., 21 Bridge 
Square, Westport, CT 06880. (203) 222-1974. 

DecisionResources 

Software Designed for Decision Makers 

Visicalc Is a trademark ol Visicorp. Apple Is a trademark of Apple Computer Inc. 

IBM is a trademark o( tnlemational Business Machines Corporation 
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CLOAD? 

Verifies a previous cassette load 

CLOADM 

Loads a machine-language program 
from cassette 

COM ON/OFF/STOP 

E n ab les/ d tsa b les comm unicat ion s 
interrupt 

CSAVEM 

Saves a machine-language program on 
cassette 

CSRLIN 

Returns verticai cursor position 

OATES 

Represents the current date 
(MM^DD/YY) 

DAYS 

Represents the day ot the week 
(e g., Fri) 

EDIT 

Invokes text editor 

ERL 

Gets line number of error 

ERR 

Returns error-code number 

FIX 

Truncates real numbers 

HIMEM 

Returns high-memory address 

INP 

Inputs data from a port 

INPUT${N) 

Inputs N characters from keyboard 

INPUT$(N,F) 

Inputs string of length N from file 
numbered F 

1NSTR 

Searches for a given string 

fPL 

Defines program to run on power-up 

KEY 

Defines function key as string 

KEY LIST 

Lists current functions of function keys 

KEY ON/OFF/STOP 

Enables/disables function-key interrupts 

LCOPY 

Copies screen to printer j 

LINE INPUT 

Inputs string from keyboard 

LPOS 

Returns the current position of printer 
head 

MAXFILES 

Represents the maximum number of 
open files 

MAXRAM 

Returns the maximum amount of RAM 
available 

MDM ON/OFF/STOP 

Enabtes/disabies modem interrupt 

MENU 

Closes files and returns to main menu 

ON COM GOSUB 

Defines routine to handle R3-232C 
interrupt 

ON KEY GOSUB 

Defines routine to handle function-key 
interrupt 

ON MDM GOSUB 

Defines routine to handle modem 
interrupt 

ON TIMES GOSUB 

Defines routine to handle clock interrupt 

OPEN 

Opens file and sets logical file number 

OUT 

Outputs a byte to processor port 

POS 

Returns horizontal screen position 

POWER 

Sets automatic power down period 

POWER CONT 

Disables auto power-down feature 

POWER OFF 

Turns off machine 

PRESET 

Turns off pixel in display 

PSET 

Turns on pixel in display 

RESUME 

Resumes execution after error 

SCREEN 

Turns on/off function-key label line 

SOUND 

Generates a tone 

SOUND ON/OFF 

Enabies/disables beep when carrier 
signal comes on telephone line 

SPACES 

Defines a string of spaces 

STRINGS 

Defines a repetitive string of a given 
character 

TIMES 

Represents the time of day (FIH:MM;SS) 

TIMES ON/OFpySTOP 

Enables/disables time interrupt 

VARPTR 

Returns memory address of a given 
variable 

Table 1: Some selected commands found on the Model lOO's 

version of Microsoft BASIC. 


letter. My average time on TEXT was about twice as long 
as it is when I use Magic Wand^ the word processor on 
my 4 -MH 2 , ZSO-based office machine, with which 1 am 
quite familiar. Undoubtedly, some of this time dif ference 
is due to my inexperience with the portable unit; and 
some of it is due to the fact that TEXT is always in Insert 


mode, and thus simple write-over corrections require 
twice as many keystrokes; but a large portion of the dif¬ 
ference is due to the slowness of the Model lOO's LCD 
versus the 9600-bps display on my office machine. Sub¬ 
jectively, however, the Model IDO '"seemed'' faster than 
my office machine because it did not need extra time to 
load the text editor and the document fOe from the disk 
and later store the document on disk and reload CP/M 
(do a warm boot). 

This illustrates a nice feature of the Model 100. You 
don't have to wait for the disk drives or for the display 
tube to warm up. You can take the machine out of your 
desk drawer, turn it on, and be writing a memo in about 
2 seconds. 

Overall, I found TEXT to be a good product. It seems 
perfectly designed for the Model 100, almost like a hand 
in a glove. Even the novice user should be able to write a 
short letter on it in about an hour, and there aren't many 
word processors you can say that about. 

BASIC 

For the Model lOO's BASIC interpreter. Radio Shack 
has again gone to its traditional source—Microsoft 
BASIC. Of course, a few commands are missing on the 
Model 100 version of MBASIC, but several more have 
been added to take advantage of the interrupt capabilities 
of the 8085 processor, and it is well integrated with the 
Model lOO's other application programs. 

Table 1 describes some selected commands. Of par¬ 
ticular note are the interrupt-handling commands, which 
can work with the modem, the clock, the RS-232C port, 
and the function keys. For example, in a long program 
you can insert a routine to handle an interrupt from one 
of the function keys. Then, whenever that function key is 
pressed, control is automatically transferred to that 
routine. The program does not have to continually check 
the function keys to see if they have been pressed. 

As mentioned before, some commands such as 
WHILE. . .WEND are missing, but these can be replaced 
with combinations of other commands. 

As for performance, 1 timed the BASIC interpreter 
with the Eratosthenes Sieve benchmark described in the 
January issue of BYTE on page 283. The Model 100 took 
2820 seconds for 10 iterations of the routine. Compare 
this with 2880 seconds for BASIC on the TRS-80 Model 
111, 2806 seconds for Applesoft BASIC on the Apple 11, 
and 1950 seconds for BASIC on the IBM PC, 

Like the other application programs, the BASIC inter¬ 
preter is integrated with the text editor. The result is that 
you can edit your BASIC programs in two ways: either 
by using the common line-oriented approach or by using 
TEXT. To use the latter method, you merely type TEXT 
while in BASIC and your program will be translated into 
ASCII and TEXT will be invoked. When you leave 
TEXT, your program will be translated back into its nor¬ 
mal tokenized form. Long programs can require a few 
seconds for these translations to occur. 

The Model lOO's BASIC is also well integrated with the 
machine itself. Every hardware port and interface seems 
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Typically, financial planning 
on a timesharing service runs $2,000 
a month and more. Month after 
month after month. 

And it doesn't take a spread¬ 
sheet to figure that as a $24,000- 
a-year-after-year expense. 


If you stick with timesharing after 
reading this ad,you haven’t 
read this ad. 


The incredibly cheap alternative. 

The Financial Plarmer™ from Ashton-Tate 
can stop this cash drain once and for all. 

You pay $700—one time —for the Planner. 
And handle your financial planning quickly, easily 
and completely on your microcomputer. 

Without having to share your time or your 
money with anyone. 

A forecaster's dream come true. 

The Financial Planner has enough depth to 
solve the most complex business problems you can 
foresee, yet can be used almost intuitively. 

The Planner automatically performs calcula¬ 
tions on individual items, rows, columns and entire 
models. Understands conditional logic. Solves 
simultaneous equations. Computes Present Value 
and Internal Rate of Return. Reads and writes 
dBASE II™ files. And much, much more. 

But you use abbreviated names, not mysteri¬ 
ous formulas. And you communicate with the 
computer in the English-like vocabulary of FPL™ 
(Financial Planning Language), so you can easily 
set up your budgeting and evaluation models. 

Editing and report-writing are an integral part 
of the package, and you can preview results on 
the screen, then produce presentation-quality 
financial reports directly. 

And when you have your models and reports 
just right, you can automate them so even your 
President can run them. 

With the Planner, you produce P &L forecasts 
and financial consolidations in minutes. Explore 


"what if" alternatives. Analyze new business 
ventures and mergers. Plan real estate acquisition 
and development. And fine tune operations until 
you reach the financial objectives you’ve set. 

It's one of the most comprehensive business 
tools available on any computer. All for a frac¬ 
tion of what you’ve been spending on timesharing 
services to do the same things. 


For the ardent skeptics. 

It may sound too good to be true, but you 
can check out the Financial Planner with no 
financial risk. 

Run through a hands-on demo at your nearest 
computer or software store. Then take a package 
home and use it for 30 days on your IBM PC or 
CP/M microcomputer. If it’s not everything we 
said it was, just return it and you'll get your 
money back. 

For the name of your nearest dealer, contact 
Ashton-Tate at 10150 V^st Jefferson 
Boulevard, Culver City, CA 1 llG 

Financial 

204-5570 today. ^ 

Time's a-wasting. t^l3.Iiri6r 


/SHTDN-WEB 


CF/M is a trademark of Digital Research 


©Ashton-Tate 1983 
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SINGLE SIDE 
SINGLE UEJiStTY 


SINGLE SmE ■ 
DOUBLE OENSITY 

(atPi w™aHi«i3 


SINGLE SIDE 
SJ«GLE DENSITY 


LIFETIME 

WARRAMTEE 


SINGLE SIDE 1 
DOUBLE DENSITY 


UPTIME 

WARRANTEE 


LIFETIME 

WARRANTEE 


Orders Only 

800-854-1555 


Information ^ 

619-2fi8.3S'?7 DATAPRODUCTS 

O IJJ £DO OOOt (FOHMEnLY ABMI 

Modem HoUfne (Anytime) IJT TELEX 4992217 

619-268-4488 S86S ClAIREMONT MESA BLVD 

Exciusive Monthly Specials SAN DIEGO, CALIFORNIA 92123 
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BVt" or 8' 1 a/£S 

DISK DRIVE HEAD ■ 

CLEAHING KITS 
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■Dparalion 

5^" or 8" $ 19.&D 

5NAMT POWEI CEITEIt 

Turn one ouUet Into sw k ^ ▼ 

• Shocit safe Jk s 

• Gnive^kable 

• 15 Amp Clrcuil BreakEf'J' 

« L#tKt On-Ofl BwiEdi 

HAH DHOLE DI£K PEDTECTDIS 

RBlnlnreing 

Cff lot# mylar ES 
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etigfl ifom damage. i" 

AppUcalcrrs .$3 |4 
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LIBRARY CASES J9 

8 ' KaS'SeltenD $2.99 W 

5%'' Mmi S249 

D 

WbJiU FUfTASnt bw tnss 

MAIELL m Dr»N 
WAIASH Drill 

RopiMS. Ink, Data Canridges. 

Dala CssidAS. .and Difik 

« Nrttlan p Brel III wiwi icciplid fren levBrnniflit 
iBBHclis lid lell rtlid lirni Isr iit 3D it} * lilimtieiil irdift 

iGceptid wHiti a IS.Qa sartlar|e lir landHitf. plii illpplii cJiinjis. • C.D.D. 
raBuirt) I 19% dejnisll. • Wb iccipt Vlti, Misttrchirpe, Maief DhIbfi. ind 
Cedfllid cleckt * CliiclctTfqtilreltrkeliinnees. # All sllpisBite F.Q.D. Sut 
Diepa • MlrjininiilippliitiDdltBidHii2.Qa.inliiRiinerdtTl0.D0. • CilHiraii 
reildfldli idd 6% iiFee Iil Prieet ind linns luljBcl ti cliigB ihHIkhiI bbHcb. * 

All iilu euIIkI bo ivHlibllilT, icGf^lince. iid vprifiallai. • AN siIdi in Rnel. • 
SUFiliellii ptfiraiiteBd ir Liill rvliinl. 

We also Offer printer ribbons, printwheefs, type elemenls. 
equipment covers, power consoles, paper supplies, storage and 
fifing equipment, furniture and many otfrer accessories for word 
and data processing systems Write for our free catalog 
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to be accessible from BASIC, Overall, this version of 
BASIC is fairly comprehensive and pretty fast for a por¬ 
table machine. 

TELCOM 

In order to take advantage of the built-in modem, 
Radio Shack has provided the Model 100 with a built-in 
communications program, and a fairly powerful one at 
that. 

With this program, you can automatically dial a 
database and execute the required log-on procedures. 
Once online, you simply press a function key to upload 
any of your document files onto the database or 
download a file onto your Model 100 . Other function 
keys let you “echo'’' your communications to a printer or 
change from the full-duplex mode to half-duplex. 

In the event a database sends you more than eight lines 
of text at once, Radio Shack has even supplied a function 
key that lets you refer back to the previous eight lines. 

The upload routine includes a very important feature 
that, surprisingly, is frequently missing from com¬ 
munications software packages. When you upload a 
document, TELCOM will automatically format it to any 
line length that your database requires. This is important 
because some systems cannot handle lines that are longer 
than a certain length. 

The TELCOM program can even be used as an auto- 
dialer for voice communication. 

I found TELCOM a bit harder to use than TEXT or 
BASIC. The auto-dial and auto-log-on routines use 
special notation, which is a little hard to remember. Of 
course, auto-Iog-on procedures tend to be difficult to en¬ 
code on any system. Fortunately, Radio Shack will help 
things by including auto-log-on procedures for both 
CompuServe and Dow Jones with its optional phone con¬ 
nector, Once these procedures are properly encoded on 
the Model 100, data communications become easy. In 
fact, some Radio Shack executives have their log-on pro¬ 
cedures for Dow Jones set up so that all they have to do is 
turn the machine on, press a few keys, and a few seconds 
later the latest price of Tandy stock appears on their 
display. 

ADDRSS and SCHEDL 

Two simple programs are provided that can turn the 
Model 100 into an electronic address book and appoint¬ 
ment calendar. ADDRSS can be used to store names, 
phone numbers, and addresses in a special file called 
"ADRS.DO", which is also used by TELCOM. Once the 
data has been stored in this file, you can use a function 
key marked Find to locate, for example, all records con¬ 
taining the string "Bill” or "Fort Worth,” Upper¬ 
case/lowercase distinctions are disregarded. 

SCHEDL works similarly to ADDRSS except that it 
uses dates and times rather than names and addresses. It 
stores this data in a file named "NOTE.DO". Using the 
Find key, you can quickly locate all records you've 
entered for a given date or time or all appointments 
you've made with a certain person, 
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Don’t let price get in the 
of owning a quality printer. 


Adding a printer to your computer makes 
sense. But deciding which printer to add can be 
tricky. Do you settle for a printer with limited 
functions and an inexpensive price tag or buy a 
more versatile printer that costs more than your 
computer? Neither choice makes sense. 

Here’s a refreshing option—the new, compact 
STX-80 printer from Star Micronics. It’s the under 
$200 printer that’s whisper-quiet, prints 60 cps 
and is ready to run with most popular personal 
computers. 

The STX-80 has deluxe features you would 




expect in higher priced models. It prints a full 80 
columns of crisp, attractive characters with true 
descenders, foreign language characters and 
special symbols. It offers both finely detailed dot- 
addressable graphics and block graphics. 

And, of course, the STX-80 comes with Star 
Micronics’ 180 day warranty (90 days on the 
print element). 

The STX-80 thermal printer from Star 
Micronics. It combines high performance with 
a very low price. So now, there is nothing in 
the way of owning a quality printer. 

Manufacturer's suggested retail price. 



micronici*inc 
THE POWER BEHIND THE PRINTED WORD. 

Computer peripherals Division, 1120 Empire Central Place, 
Suite 216. Dallas, TX 75247 1214) 631-8560 















ADDRSS is pretty handy because it shares its data file 
with TELCOM. SCHEDL seems somewhat limited by 
contrast- It would have been nice if Radio Shack had in¬ 
corporated the clock/calendar into it, but I imagine ROM 
space must have gotten pretty scarce by the time 
SCHEDL was added. Again, you could probably write a 
simple BASIC program to do this* For example, it could 
check the dock/calendar, then check each record of the 
NOTE*DO file, and sound some type of alarm when the 
two coincide. Such a program could automatically tell 
you when you have an appointment and with whom. 

Possible Applications 

With all this hardware and software, the Model 100 is 
well suited for a large number of applications. It should 
be a great tool for writers, programmers, businesspeople, 
and students. With the bar-code reader, it could even be 
used at the local supermarket. The Model 100 looks very 
flexible- It should be interesting to watch applications for 
it develop. 

Limitations 

As good as the Model 100 is, it does have certain 
limitations. 

One is the lack of convenient mass storage. There will 
be times when you wish you could quickly load and store 
large documents or programs. Looking at the external 
bus connector on the bottom of the machine, I wouldn't 


be surprised if Radio Shack already has a mass-storage 
device in the works. My guess is either a thin-line 
5 Vi-inch floppy disk or a large disk-simulating CMOS 
RAM module. Of course, Sy^-mch floppies and bubble 
memory are also possibilities. 

Another limitation is the display. Although it is of a 
useful size, it could be a hindrance, for example, in 
spreadsheet programs. Again, looking at that bus con¬ 
nector, Lve got a feeling some type of video display is on 
someone's drawing board. Also, as LCDs get larger and 
larger, I wonder if 16-line by 60-character displays are 
that far down the road. 

A small dot-matrix printer would be a useful accessory 
for the Model 100. Something on the order of the new 
briefcase-size typewriter from Brother would be handy. 

We're completely in the dark as to what that extra 
flOM socket might be used for. The best bet is a mini- 
gpreadsheet program. But 1 wouldn't be surprised if some 
type of disk operating system were in the works, or even 
some games. Tm sure Radio Shack will think of 
something. 

Speaking of games, the bit-mapped graphics of the 
LCD and the interrupt capabilities of the machine might 
lend themselves nicely to possible game applications. 

Documentation 

The Model 100 comes with two manuals: a large 
200-page spiral-bound manual and a small pocket-size 
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« General Ledger • Accounts Receivable 
» Payroil • Accounts Payable 

« Inventory • Data Base 

A totally Integrated accounting system 
featuring Departmental P & L, Budget Re* 
porting and P.O.S., Check Writing, Invoices 
and Statements. Job Costing and Client 
Billing also available. 

Standard features such as: check 
writing for payroll and payables. 
Receivables prints invoices and 
statements. Available on floppy 
or hard disk. Compatible with 
I ! the APPLE^ II and ACE 1000. 

} I See your dealer today or com 

^ ' tact: 


ACE THIS] a a tfadetnirK of franklin CornputerK 


2455 S.W. 4th Ave, 
Ontario. OR 07914 


(503) 88M477 
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256K RAM $335 


IIIMIMIHMini 


2 SERIAL PORT $165 


ZOBEX MULTIUSER COMPUTER 


HOST ADAPTER FOR WD 100X 


CLOCK, SERIAL I/O, IEEE 488 


Z80A WITH 7 I/O PORTS 


20BEX IS A THAbfHAfKOF ZOBEX CORPOflATlOH IBM IS A THA&EM ABK QF t WTEHH ATiQNA L BUSjMESS WACHIMEB CQWP- CONCUHRENT QP/M |B A TRADEMABK OF QlQtTAL HES, Mg 


S-lOO IBM PC 

COMPATIBLE PRODUCTS BY 


For the past five years, ZOBEX 
has brought you the most reliable 
S*tOO products available. 

In answer to the overwhelming 
demands of the rapidly growing 
market for microprocessors and 
their peripherals, we have 
enlarged our inventory. 

You can now get expansion 
products for your IBM PC from 
ZOBEX. Our 12 or 20 MByte Hard 
Disk Subsystem, 2S6K RAM, and 
Serial I/O boards reflect the same 
excellent quality and efficiency 
which our S-100 products 
demonstrate. Our confidence In 


m 


our designs and craftsmanship 
allow us to back up these products 
with warranties of six months 
up to one year. 

Today’s technology has enabled 
microprocessors to attain the same 
level of speed and sophistication 
already achieved by the larger 
computers and ZOBEX has the 
experience to provide you with the 
most advanced micros and add-on 
products the industry has to offer. 
Top quality and low pricing make all 
ZOBEX products a valuable 
investment, so when you buy a 
ZOBEX expandable 8 or 16 bit 


microcomputer, you are 
assured of getting the most 
for your money. 

Call or write to: 

7343—J Ronson Rd. 
San Diego, CA. 92111 

(619) 571-6971 

* For DEC additional 
Concurrent CP/M Hard Disk 
version available for IBM PC 
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The Best In Price, 
Selection and Delivery 


Professional Quality 


Call Now TOLL FREE 

800 - 368-3404 

(In VA, Call Collect 703-237-8695) 

AMPEX* INTERTEC‘TEXAS INSTRUMENTS-GENERAL DATA 
COMM.-ANDERSON JACOBSON-CJTOH*QUME - BEEHIVE- 
DATASOUTH-DIABLO-CENTRONICS - NEC • PRENTICE 


INTEflTEC SUPERBRAjN II 

64KDD‘ 
e4KQD‘ . 

64K SD*{96TPI) 

'(Includes M/Soft BASIC} 

DOS-10 Meg 
(Hard Disk) 

DYNABYTE 


PRINTERS 


ONLY SI095 
ONLY S2295 
ONLY S3695 


ONLVS3195 


Call 


Highspeed LinePrinters-CALL 
NEC 

7710 Ser. $3089 

7715. $2099 

7730 Par.$2099 

7720.$2449 

7725.$2496 

Std. Tractor 77xx . .$ 199 

3510.$1390 

3530.$1390 

3550(IBM).$1869 

3515. $1395 

DATASOUTH.Call 

DIABLO 

620-SPI.$949 

630-R102/147 ..$1949 

630 ECS ., $2389 

630-R155 . $1745 

’(for IBM P C.. Apple II, TfIS-BO) 
630-K104 (KSR) $2385 

QUrtE' 

Sprint 9/45 FP. $1794 

Sprint 9/55 FP $2119 

Sprint 9/SS FP/XMEM $2106 

Sprint 9/55 LP/XMEM $2094 

Sprint 11/40-PLUS .$1449 

Si-Dir. Forma Tractor $ 199 

CENTRONICS: 122 (P) .$ 689 


TERMINALS 


745 Std. (Recondilionad) .. . Call 
765Sb1M'my Call 

785/707 Call 

StOSasic $1249 

810 Package $1439 

820 Package RO Package $ 1610 
820 KSfl Package Call 

840 RO Basic $ 795 

840 RQ Tractor Feed Pkg $ 1059 


MODEMS 


PRENTICE STAR 300 0d $ 124 
U S. Rob Auto Dial 212A $ 489 
US. Rob Auloli n k 212A $ 439 

1200-9600 Baud.Call 

Stai Maxes .Call 


DISC DRIVES 


QUME 

Data Trak 5 $269 or 2 for $549 
Data Trak 0 $519 or 2 for $999 


SOFTWARE 


BISYNC-3780 
Wordstar (IBM P C.) 
Data Star 
Mail Merge 
Spell Star 
Spell Guard . , 

Plan 80 
d Base II 
CalcStar 
Super Sort 
Super Calc 

InfoStar. 

CiSCobol . 

Forms II .. . 
MACRO 80 
"C" Compiler 
Term II. 


$ 76 9 
$ 279 
S 218 
$ 99 
$ 149 
$ 229 
$ 249 
$ 529 
$ 191 
$ 158 
$ 249 
$ 279 
$ 689 
$ 159 
$ 183 
$ 177 
S 189 


MICROLOG (IBM EXP 


256K RAM Bd.$ 256 

256K RAM Bd./Full Parity $ 305 

CP/M.Z80 CO-PROC. $496 

Baby Blue $ 600 

Baby TEX $ 600 

Baby TALK 3270 BISYNCS 895 


8" Disk Controller 
Single 8^ Diak Drive (1.2 
M/Byte) System w/P.S. 
a. Cab. 

Dual S'* Disk Drive (2.4 
M/Byte) System w/P.S. 
a Cab. 


$ 395 


S 995 


$1495 


AMPEX 

DbO $ 699 

BEEHIVE (SMART DISPLAY) 

DMS Call 

OM5A Call 

DM310 (3101 Emulator) Call 
DM 3270 (3270 Emulator) Gall 
Protocol Converter Call 

QUME 

QVT-102 $ 594 

OVT-103 . $739 

C. ITOH 

CIT101 $1350 

CIT 16 I (64 Colors)..... , . Call 

TEXAS INSTRUMENTS 

745 Standard. $1172 

In addition, we can make EJA RS 232 or RS 44S catilefi to your order, and aupply 
you wMti ribbons, printer stands, print wheels, thimbles for alt printers listed. 
And many, many more items. CALL NOW. 

All Items shipped freighi colleci ehher motor freight Or U PS unle^ otherwise specrtied 
All prices already include 3% cash dlscouni Purchase with credit card does no| in¬ 
clude discount. Virginia residents, add 4% Sates Tax For fastest delivery send cer¬ 
tified check, money order or bar^k-wire transfer Sorry, no C.O.D orders. All equip¬ 
ment Is In faclery cartons wHh menufacturers warranty (hc nofied at o ur depot). Prices 
subject to change without notice Most rtems in stock. 


LTEBnmaLs mmnJ 

Terminals Terrific. Inc., P.O. Box 216. Merrifield, VA 22116 
Phone: 800-368-3404 (In VA, Call Collect 703-237-8695) 
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40-page booklet. The first chapter of the large manual ex¬ 
plains how to get the system up and running in as short a 
time as possible. Later chapters describe each application 
program In great detail. Several appendixes contain 
various technical information. 

The pocket manual is meant to be the one you take 
along on trips. It contains much the same information as 
in the first chapter, plus most of the technical information 
from the appendixes, in the large manual. 1 would have 
liked a reference card with all the application program 
commands on it, but most of these commands are fairly 
intuitive anyway. The pocket manual seems like a good 
compromise between a large, comprehensive manual and 
a short, incomplete reference card. 

The manuals are well written. A novice user should be 
able to get the text editor working without too much 
trouble. BASIC and TELCOM may present some prob¬ 
lems. Novices might find an introductory book on 
BASIC helpful. Although the TELCOM section may not 
be as easy as that for TEXT, it does not seem to be any 
harder than the databases you will be connecting to. 

In addition to the ROM-based application programs, 
Radio Shack also includes some useful BASIC programs 
in its manual. For example, one of these will alphabetical¬ 
ly sort all the records in your ADRS.DO file. 

Summary 

The TRS-80 Model 100 is an amazing machine. In one 
fell swoop, Radio Shack seems to have bypassed the 
"electronic cottage" and brought us the "electronic shop¬ 
ping bag." 

Just out of curiosity I added up what it would roughly 
cost to buy the separate elements that make up the Model 
100 , that is, if you could buy them separately. There's the 
display, the keyboard, the processor, the memory, the 
modem, the RS-232C interface, the parallel printer inter¬ 
face, the clock/calendar, the cassette interface, the bar¬ 
code-reader interface, the text editor, the BASIC inter¬ 
preter, the communications program, and the address- 
book and appointment-calendar programs. My rough 
estimate comes to about $1500, and that doesn't include 
the tremendous amount of time you would have to spend 
getting all these things to work together. No matter what 
your feelings are about the software or the size of the 
memory or display, I think you'll agree that, at $999 for a 
24K-byte RAM machine, the Model 100 is a pretty good 
bargain, 

A few weeks ago a short note on the Model 100 was 
leaked by the Wall Street JournaL Rumor has it that at 
least one person saw this note, promptly ran down to the 
local Radio Shack store, and placed an $800 deposit in a 
very surprised salesperson's hands. 

Radio Shack could probably make money issuing just a 
mediocre portable computer. Instead, it produced an ex¬ 
ceptional machine. The designers of this machine—in¬ 
cluding Bill Walters of Radio Shack, Bill Gates of 
Microsoft, and several others at both companies—should 
be congratulated. And I have a feeling they will be—all 
the way to the bank.H 
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Don’t be caught on the outside 
looking in! 

XCOMP has SMB and 16MB Hard 
Disk Subsystems avaiiabie at 
incredibie savings! Do what 
thousands of purchasers have done 
over the past 7 years with us . . . 
improve your computer’s perfor¬ 
mance with a Hard Disk Subsystem 
from XCOMP at Corporate Prices! 

If you have ever even thought of pur¬ 
chasing a Hard Disk Subsystem for your 
company's computer in order to drastically 
improve it's performance, then think 
XCOMP. Not only will you took like a hero, 
but take a look at the reason's why: 


•The savings in time alone will more than 
pay for your purchase within weeks! 

There is absolutely no maintenance 
required with XCOMPs Hard Disk Sub¬ 
system! •The system can be used on many 
types of computers by simply changing 
adapters! (IBM, Apple, KAY-PRO, OSBORNE, 
NEC and others.) You'll continuously 
receive professional advice from XCOMP! 

You'll receive direct XCOMP service! 

Buy without risk, because you'll receive 
a full One Year warranty! 

To find out more how you can become the 
company hero, call or write XCOMP for 
more information. We'll answer all of your 
questions before you decide to buy! 


At XCOMP, we ll help you increase your 
company's potential by keeping your nose 
into new business technology. 

This way, we also prevent >your boss 
from getting his nose bent out of shape. 

$ 1595 . 

{8Mb Hard Disk Subsystem, Quantity 2, $1896, Quantity 1) 

$ 1895 . 

|16mB Hard Disk Subsystem, Quantity 2. $2195, Quantity 1) 


4 ^ 


XCOMP 
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. State 


. Phoite 


Calif, residents add C% sales tax Amerfi^n Exuress Card customers call: 1-16131 271-B73a 


7566 Trade Streel/San Diego. CA 92121 (6T9) 271-8730 


{ lYES! f want an XCOMP Fixed Hard Disk Subsystem, but I 

have a tew questions first. Please call. ( J Please send_ 

Fixed Hard Disk Subsystems at $_each. (See price .) I have a 

_____Computer.! -DM® 1 ) 16 Mfl. 

I'Piease send COD. I will oav COO with Cashier’s Check. 

( IPlease charge my American Express Card. 

#----- -... ■ Exp- 


Name 


CompaiiY 


























YOU will NEVER AGAIN 
HAVE TO WASTE TIME 
WAITING FOR YOUR PRINTER 


MKROBUFFER Allows YOU 
TO PRINT AND PROCESS 
SIMULTANEOUSLY. 

Microbuffer will instantly increase 
your efficiency — and eliminate 
the frustration of waiting for your 
slowpoke printer. 

Now you can simply dump your 
printing data directly to Microbuffer 
and continue processing. 
Microbuffer accepts the data as 
fast as your computer can send. It 
stores the data in its own memory 
buffer, then takes control of your 
printer. 

THERE IS A MKROBUFFER 
FOR ANY COMPUnR/PRINTER 
COMBINATIOH. 

Whatever your system, there is a 
specific Microbuffer designed to 
accommodate it. 


ALL OTHER COMPUTER/PRINTER 
COMBINATIONS are served by the 
stand-alone Microbuffer In-line. 

The serial stand-alone will 
support different input and output 
baud rates and different hand¬ 
shake protocol. Both serial and 
parallel versions are available In a 
32K model at $290 or 64K for 
$349. Either can be user-upgraded 
to a total of 2S6K with 64K add-ons 
— just $179 each. 

SIMPLE TO INSTALL 

Microbuffer II is slot-independent. 

It slips directly inside the Apple II 
in any slot except zero. 

Mlcrobuffer/E mounts easily 
inside the existing auxiiiary slot 
directly inside the Epson printer. 

The stand-alone Microbuffer is 
installed in-line between virtually 
any computer and any printer. 



So what are you waiting for? Write 
to us for more information or ask 
your dealer for a demonstration. 

When you see how much 
freedom Microbuffer will allow, 
you’ll understand why it’s so silly 
to be without one. 


FOR EPSON PRINTERS, Microbuffer/E 
comes in two serial versions — 

8K or 16K (upgradable to 32K) — 
Euid two parallel versions — 16K 
or 32K (upgradable to 64K). The 
serial buffer supports both hard¬ 
ware handshaking and XON-XOFF 
software handshaking at baud 
rates up to 19,200. Both interfaces 
are compatible with standard Epson 
commands, including GRAFTRAX-80 
and GRAFTRAX-80-I-. Prices range 
from $159 to $279. 


PRACTICAL PERIPHERALS, INC.™ 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 



FOR APPLE II COMPUTERS, 
Mircobuffer II features on-board 
firmware for text formatting and 
advanced graphics dump routines. 
Both serial and parallel versions 



have a power-efficient low- 
consumption design. Special 
functions include Basic listing 
formatter, self-test, buffer zap, and 
transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 
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Product Description 


The Osborne Executive and Executive II 

Adam Osborne's Improved Portable Computers 


Jerry PotimeDe 
c/o BYTE Publications 
POB 372 

Hancock, NH 03449 


When the Osborne 1 burst on the scene there was plen¬ 
ty of speculation. Would it survive? Would people buy it 
despite the small screen and generally unaesthetic ap¬ 
pearance? 

It didn't take long for those questions to be answered. 
The Osborne 1 is now one of the top-selling personal 
computers and is identified with the idea of a ''portable 
computer," Osborne Com¬ 
puter Corporation also 
pioneered the concept of 
including software worth 
more than the cost of the 
machine, 

Osborne's second and 
third computers have been 
the subject of even more 
speculation, but this time 
people at Osborne feel that 
they've done it right. The 
Osborne Executive features 
a larger, 7-inch screen with 
24 lines of 80 characters 
each, two thin double¬ 
density disk drives, 128K 
bytes of memory, both 
CP/M Plus and the UCSD 
p-System operating sys¬ 
tems, and all the previous¬ 
ly available software plus a new database management 
system, Personal Pearl. The Executive II has all of the 
above features and an 8088 coprocessor board with 128K 
bytes of its own memory, high-resolution monochrome 
graphics, both the MSDOS and CP/M-86 operating 
systems, and the ability to run IBM Personal Computer 
programs. If that isn't enough, there are still more op¬ 
tions. 


Adam Osborne and the Osborne 1 

1 saw my first Osborne 1 computer when it was intro¬ 
duced at the West Coast Computer Faire two years ago. 
It's hard to remember just how radical an innovation the 
Osborne 1 was: a full Z80-based computer with the 
CP/M operating system, 64K bytes of memory, two 
5 Vi-inch disk drives, a 5-inch screen with 24 lines of 52 

characters each, a detach¬ 
able keyboard, an RS- 
232C serial port and a 
parallel port, and plenty of 
software, all in one pack¬ 
age for $1795, The pro¬ 
grams given away with the 
machine were some of the 
microcomputer industry's 
best: Wordstar, the top¬ 
selling word-processing 
program; Supercalc, a 
Visicalc-like electronic 
spreadsheet; Microsoft 
BASIC, the standard 
BASIC; and CBASIC, a 
better business BASIC* 

It looked like a natu¬ 
ral—if Adam Osborne 
could produce the ma¬ 
chines, and if the public 

would buy them* 

Those issues weren't in doubt for long. The public had 
been waiting for an affordable, easy-to-use, business- 
quality computer. As the Osborne advertisements said, it 
was inevitable. The Osborne 1 soon had a major chunk 
of the market all to itself* 

There followed a number of product improvements. 
An external video monitor was optional, for those who 



Photo It The Osbome Executive with a 7-inch amber screen ^ 
two half-height disk drives, and the input/output connectors 
across the bottom front of the computer. 
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Reach out and byte someone! 


Created by DayrtedHaN, Inc., Winter Paris, Florida 


MOTOROLA INC. 

In f omta S otiSyst^TtsOfoijp 


Circle 470 on Inquiry card. 


Your desk-top computer system Is only a 
beginning —plug a low-cost UDS modem 
Into the RS-232 port and a whole new world 
of communications opens up! 

UDS modems add a new dimension to 
personal computers. For professional use, a 
modem permits two-way, hard-copy communi¬ 
cation between home office and branches or 
among the branches themselves. Electronic mail becomes 
a reality. Sales, cost and inventory updates can be sent 
over ordinary telephone lines at economical, after-hours 
rates. 

When you use your computer for personal applica¬ 
tions, the modem allows you to access up-to-date market 
information, receive news and weather summaries, check 
airline schedules or even electronically scan out-of-town 
newspapers. Long-distance game playing and computer- 
age personal correspondence become Instant realities. 

The wide range of UDS modems Includes one that fits 
your requirement perfectly. Top of the line Is the micro¬ 
processor-based 212 A/D which communicates at 0-300 or 
1200bps, stores and automatically dials up to five 30-diglt 
numbers and includes a complete prompting menu and full 


automatic test capabilities. Yet, with 
all these features, it costs only $745. 

At the other extreme is the $145 
103 U*, offering simultaneous two-way 
communications at 0-300 bps without an 
AC power cord. This unit siphons operating 
energy directly from the telephone line! 

In between is a large variety of units—many of them 
In the LP no-power-supply design and all fully FCC certified 
for direct connection to the telephone system. 

Don’t be a computer hermit —treat your system to a 
UDS modem; then you can reach out and byte someone! For 
details, contact your favorite computer dealer or Universal 
Data Systems, 5000 Bradford Drive, Huntsville, AL 35805. 
Telephone 205/837-8100. 


Universal Data Systems 


At a Glance 


Product Name 

The Osborne Executive 

Manufacturer 

Osborne Computer Corporation 

2653Q Danti Court 

Ha3rwara CA 94545 

Price 

S2495 

Components 

Size: width ZOVSs inches, depth 13 inches, height 9 inches 

Weight 28 pounds 

ElectricaJ needs: } 20 or 230 vofts AC. 50 or 60 Hz 

Processor: 4-MHz Z80A 

Memory: 128K bytes of user RAM 

Display: 7-inch amber monitor; 24-ljne by SO^character memory- 
mapped screen, two sets of 128 charaaers: 8- by 10-dot 
charaaer grid; writable character font; 12-bit display memory 
allows blinking, dim, underfined, reversed characters and/or 
alternate character set for each character 

Keyboard: 69 keys for text and data entry, 12-key numeric 

keypad, 10 programmable function keys, 4 cursor control keys, 
redefinabfe keyboard layout, automatic repeat on all keys, 
detachable keyboard with coiled cable 


Disk Drives: two half-height double-density 514-inch floppy-disk 
drives with 204f<-byte storage capacity each, can read 
Osborne 1. IBM PC DEC VT-ISO, Xerox 82 L UCSD p-System, 
and Cromemco disk formats 

input/Output: two RS-232C serial ports for a modem and a printer, 
one parallel port configurable for IEEE 488 or Centronics-style 
accessories 

Software Included 

CP/M Plus [Digital Research) and UCSD p-System run-time (Softech 
Microsystems) operating systems, Wordstar [Mrcropro}, Supercalc 
fSorcim), MS ASIC interpreter [Microsoft), C BASIC semhcompiler 
(Digital Research), and Personal Pearl (a database management 
program) 

Options 

300-bps direa-connect modem, batteiy pack 

Alternate Configuration 

Executive II with the standard features above plus the following: 
Coprocessor board with 4-MHz Intel 8088 microprocessor and 
12SK bytes of RAM expandable to 256K bytes, 640- by 200-dot 
high-resolution monochrome graphics, MSDOS (Microsoft} and 
CP/M-86 (Digital Research} operating systems, IBM Personal Com¬ 
puter compatibility, conneaor to external expansion bus 
Price: S3195 


didn't care for the tiny screen, A stylish redesigned case 
switched ugly-duckling brown for corporate blue and 
gray. Optional double-density disks offered 204K bytes 
instead of 102K bytes per disk, and the capability to read 
a wide variety of 5V4-inch disk formats was featured. An 
80-column or 104--column screen format could be added, 
A modem and external battery pack were available. 
More software was bundled in; a copy of the popular 
database management program dBASE II was given 
away if you bought an Osborne 1 during the Christmas 
sales season^ One particularly interesting accessory was 
the Start-Pack, a combination of flip charts, documents, 
and audio-cassette tapes that enable a rank beginner to 
turn on the Osborne 1 and leam to use it in hours. (I 
know that one works, because we tested it on my Boy 
Scout Computer Merit Badge class.) 

Even with the improvements, the increased competi¬ 
tion in the small computer field indicated that 
enhancements to the Osborne 1 wouldn't be enough; a 
more powerful computer was needed. Osborne had two 
logical choices: keep the size constant and add 
capabilities, or keep the capabilities constant and make 
the machine smaller. 

Osborne chose the first route, and the Osborne Ex¬ 
ecutive is the result. 


The Executive 

The Executive shares the same case and colors as the 
newer Osborne 1. It weighs 28 pounds, making it more 
transportable than portable; that is, it's too heavy for 
most people to carry around with them wherever they 
go. The first noticeable difference from the Osborne 1 is 
the screen, which is 7 inches across and amber in color. 


The character set is excellent, and with the larger screen 
each 8- by 10-dot character cell is very readable. An ex¬ 
ternal video screen is provided for, but most users won't 
need one. 

The designers gave the display system a lot of thought. 
Each character on the 24 by 80 memory-mapped screen 
has 12 bits of display memory to select blinking, dim, 
underlining, reverse video, and/or the alternate character 
set for each 7-bit ASCII {American National Standard 
Code for Information Interchange) character. Also, the 
entire display can be reversed to black on amber instead 
of amber on black. There are two sets of 128 characters, 
so an alternate character set could easily be defined to be 
italic, boldface, or even graphics characters. This feature 
is called a "writable character font" and has many visual 
possibilities. It's possible to have up to 256 different 
characters on the display, and you can define each 
character if you like. Default character sets are loaded 
from the disk into screen memory when the system is 
turned on or reset. 

The 128 characters in the first character set are the 
same as the Osborne I's with its 31 simple graphics 
characters. The alternate character set with an additional 
128 characters will probably be TRS-80-styIe block 
graphics and possibly some Greek characters. A font- 
editor utility is supplied with the system to create your 
own characters. 

The flexible terminal emulation program allows the Ex¬ 
ecutive's keyboard and screen to imitate nearly any stan¬ 
dard terminal. Although the Executive uses the same 
screen and cursor control codes as the Televideo 912 ter¬ 
minal, it can be made to act like the 10 to 15 other ter¬ 
minals in this program's menu. 

The improved keyboard with its 69 keys and 12-key 
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le MultiMode Printer with 
The Magnificent Fonts 



Q«*»7030 


MuitiMode Printer 
Offers Flexibility 


The“BeautifurFont 



See us at 
Comdex W6240 


. . . At a Sensible Price 

“Flexibility" means instantaneous call up of any of this trend¬ 
setting machine’s many features whether for word processing, 
data processing, graphics or forms generation. Using either of the 
two built in interfaces, an external keyboard or downloading 
from your computer, you can program the Qantex Model 7030 to 
do more. 

Compare the “Beauty" of our printed letters for the word process¬ 
ing fonts which include Cubic, Trend, Spokesman, Courier, Italics, 
Script, OCR-A, APL, Scientific plus downioaded fonts from your 
computer. Draft copy modes include 8 resident fonts — U.S., 
U.K., German, French, Spanish, Swedish, Finnish, Norwegian and 
Danish. 

Other features include high resolution graphics — 144 x 144, 
single pass and double pass word processing, and 180 cps data 
processing modes and user defined formats. 

Operator initiated, the MultiMode printer provides a complete 
printed status report of operating parameters and diagnostics. 

For more information, or a demo, call us about the new Qantex 
Model 7030 MultiMode Printer. 

^ north ntlnntic 

Qantex 

60 Plant Avenue, Hauppauge, NY 11788 
(516)582-6060 (800)645-5292 


Circle 382 on inquiry card. 



numeric keypad still doesn't have keys for the entire set of 
ASCII characters, but as with the present Osborne 1, com¬ 
binations of keys will produce characters such as-the cur¬ 
ly braces {{}) and the tilde(—), However, the entire 
keyboard is software programmable to let you devise and 
install any keyboard layout you want. There are also 10 
user-programmable function keys (cpntroI-O through 
control-9) and four fixed-function keys (the cursor keys). 

The slim-line disk drives to the left of the video screen 
are another striking feature of the new Osborne Ex¬ 
ecutive. These half-height 5y4-inch disk drives are 
double-density but only single-sided. The company has 
been unable to find portable double-sided drives that 
meet its requirements of reliability and price. Storing 
information in the Osborne double-density format allows 
for 204K bytes on a disk. 

Meanwhile, the Executive reads a wide variety of disk 
formats including, naturally, single- and double-density 
disks from the Osborne 1, but also formats as diverse as 
the IBM Personal Computer, DEC VT-180, Xerox 821, 
UCSD p-System, and Cromemco mini-disk. 

The standard Executive uses a Z80A microprocessor 
running at 4 MHz and comes with 12SK bytes of RAM 
(random-access read/write memory) plus lOK bytes of 
intemally-used memory for power-on diagnostics, I/O 
drivers, and a scratch-pad area. A Zilog SIO chip pro¬ 
vides two serial ports where the Osborne 1 had only one. 
The input/output is now sent to ports instead of being 
memory-mapped. The standard operating system will be 


CP/M Version 3.0, also known as CP/M Plus, but the 
UCSD p-System run-time operating system will be pro¬ 
vided as well, (The UCSD Pascal language is extra.) The 
additional memory beyond the 64K bytes addressable by 
the Z80 microprocessor is managed by CP/M Plus to 
allow, for example, larger disk-buffer areas for 
significantly faster operation. A clock keeps track of the 
time and date, but only while the power is turned on. A 
small fan cools the computer. 

The connectors and controls on the front of the 
machine are the two RS-232C serial ports (typically for a 
modem and printer), a parallel port that can be con¬ 
figured for either IEEE-488 or Centronics-style use, video 
brightness and contrast, external video, the reset button, 
an RCA jack for composite video output (so you don't 
need an adapter), and the blue power switch. The grill on 
the right front hides the power supply. 

You won't see a battery-power connector on the front 
of the machine because Osborne plans to offer an op¬ 
tional battery pack with a 12-volt DC to 220-volt DC 
converter that the Executive's power cord can plug direct¬ 
ly into. The connector for the converter plugs into the 
battery pack or your car's cigarette lighter. (Running the 
car while the computer is plugged in is not recommended 
due to voltage spikes.) Jumpers on the back of the Ex¬ 
ecutive allow overseas use of the machine with in tern a- 
tional voltages. 

Another available option is a small 300-bps (bits per 
second) direct-connect modem that slides into the slot. 



Leap into 
a new 
dimension 

with 

Aztec C! 


C COMPILERS- COMMON FEATURES' 

* UNIX VER 7 compatibility * standard float, double, snd long support > run time library with full I /O 

and source * fast compilation and execution • full language * cross compilers available 

AZTECCIICP/MtMP/M) S199 

• produces relocatable flOSO source code » assembler and linker supplied * MBO interface • SID/ZSID 

debugger interface • library utility * APPLE requires ZSO and lEKcard 

AZTECCll apple DOS S199 

• produces fait relocatable 6502 source cade • relocating assembler supplied * APPLE SHELL • VED editor 
• library and other utilities * require 16K card 

AZTEC CS6 IBM PC MSDOS CP/M-Sfr $249 
• produces relocatable SO&S/8086 source code • assembler and linker supplied 

ORDER BY PHONE OR BY MAIL — Spedfy products and disk format — Manuals only $30 

MAMX 

softwsr^e svsuerrrs 

Bok S5. Shrewsbury. NJ. 07701 (201) 780-4004 

CP/M FORMATS: r STD HEATH, APPLE. OSBORNE. NORTHSTAR OUTSIDE USA - Add SlO 
In N.J. add 6% sales tax 
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Now Our Family Tree Is ODmplete 



HD/CTC (Left) A hard disk and 
cartridge tape controller combined 
together on one board! A Z-80 CPU 
(4 or 6 MHz); 16K ROM, and up to 8K 
RAM provide intelligence required to 
relieve disk I/O burden from host 
system CPU. Round out your 
multiprocessing system with an 
integrated mass storage/backup 
controller. 


SBC-1 (Above) A multiprocessing 
slave board computer with Z-80 CPU 
(4 or 6 MHz), 2 serial ports, 2 parallel 
ports, and up to 128K RAM. Provides 
unique 2K FIFO buffering for system 
block data transfers. When used with 
Turbo DOS or MDZ/OS the results are 
phenomenal! 


Systemaster® (Right) The ultimate one 
board computer; use it as a complete 
single-user system or as the "master" 
in a multi-processing network 
environment. Complete with Z- 80A 
CPU, 2 serial and 2 parallel ports, 
floppy controller, DMA, real 
time clock, and Teletek's j 

advanced CP/M BIOS. Also 
supports MP/M-11, MDZ/OS, =- 

and TurboDOS. 


FELETEK 


9767F Business Park Drive 
Sacramento, CA 95827 
(916) 361-1777 
Telex #4991834 
Answer back-Teletek 
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normally used for storing disks, below the disk drives. A 
short cable leads to the DB-25 connector directly below 
(labeled '"Modem"). The power for the modem comes 
from one of the connector's pins. The modem option is 
intended to help make the Executive a full computer, 
capable of communications and nearly any job a micro¬ 
computer can do. 

The software package with the Executive includes the 
standard items Osborne offers (Wordstar, Supercalc, 
MBASIC, and CBASIC), the two operating systems 
(CP/M Plus and UCSD p-System), and some other 
goodies like Personal Pearl, a database management 
package, 

Osborne is focusing on office productivity tools and 
will be offering three synchronous communications 
packages to make communications with the company 
mainframe or minicomputer easier. The first package is 
for IBM 3270 terminal emulation; the second has IBM 
3780, 2780, and 3741 protocols; the third is for the X.25 
protocol. Site licenses for each package will cost about 
$1000 but will allow you to use the programs on a num¬ 
ber of Executives at one location. 

The Executive II 

Interestingly, the designers made provisions for the Ex¬ 
ecutive to become an IBM Personal Computer work- 
alike. The Executive II is an upgraded Executive with a 
piggyback coprocessor board inside that contains a 16-bit 
Intel 8088 microprocessor and 12SK bytes of memory for 
its use and provides 640- by 200-dot monochrome 
graphics. With this board, the machine should be able to 
run most IBM PC applications programs. 

The MSEKDS and CP/M-S6 operating systems come 
with the Executive II, so IBM compatibility is assured at 
the operating-system, disk-format, and monochrome- 
graphics levels. As long as programs for the IBM PC 
don't use special knowledge of the IBM hardware, they 
should run fine on the Executive II. However, the Ex¬ 


ecutive 11 does not copy the IBM PC input/output struc¬ 
ture exactly. 

The IBM Personal Computer disk format is directly 
supported by MSDOS on the Executive 11, so you can just 
slip in a disk for the PC and run the programs or read the 
data. Osborne does not offer any 16-bit programs for the 
Executive II other than the operating systems. You can 
buy programs in the IBM PC disk format from existing 
software distributors and computer stores. 

One incompatibility in the system is that you can't 
share memory between the different processors; they 
each have their own 128K bytes of RAM. However, the 
Z80 does handle input/output when the 8088 is in con¬ 
trol. 

You can expand the memory for the 8088 up to 256K 
bytes simply by filling the rest of the sockets on the 
coprocessor board with 64K-bit RAM chips. For real 
memory expandability, just wait until 256K-bit RAM 
chips become economical. The coprocessor board has a 
jumper for operation with these chips to give you 1 
megabyte of memory in your portable Executive II. If 
you want color or other IBM accessories, the coprocessor 
board has a connector for an IBM-compatible expansion 
bus like the Tecmar PC-Mate. 

"When we announce the Executive," Adam Osborne 
says, "we'll have several thousand in distributors' 
warehouses. Customers will be able to buy our machines 
as soon as theyVe heard about them." You will have to 
wait a month after the Executive s introduction for the 
Executive II to be available. A few months later, you will 
be able to upgrade an Executive into the Executive II 
when production settles down. Also, the price on the 
upgrade has not been set. 

I didn't get to play with the machines very long, but I 
liked everything I saw. At $2495 and $3195, the Osborne 
Executive and Executive II are going to be major con¬ 
tenders in the microcomputer market, and not just 
among the portables, either. ■ 



Instant Computer Flmcibility 


quaJity A/B 

instalF quickly and I ^ 

operate efficiently 

profile, brushed ajuminum cases are 

slide resistant, The safest nnost convenient method^ 

transferring printers, modems, computer ports and other serial 

parallel devices. Reliable computer grade printed circuit board construction, 

Full 5 year limited vk/arranty made in USA. 


The Ultimate A/B Switches 



Model 220-$129 (shown) 

Model 225-$149 (not shown} 

Model 236-$16§ (not stiown) 

#Lines Switched 

20 

25 

36 

Compatibility 

RS-232C Serial‘CCITTV.24 

RS 232C Serial or IBM PC”^ Parallet 

Centronics^Parallel 

Size 

IVfiWiA'wXS^'d 

2'hXS"wX6"d 

2"hX9''wXE"d 

Connectors 

3 female 25 pin D Submlniature 

3 female 25 pin D-Subminrature 

3 female 36 pirr Centronics"^ 

Availability 

Immediate 

June '83 

June 83 


'Pins prt 1 bussed; pm li tied to pin 19 


Xall US for the easy' 
make your system more capable- 
instantly. Order direct (201) 227'e4l1 
by VISA or MasterCard. Add $5 
postage and handling per 
order N J. residerrts add 
6% sates tax. PMl,, 

16 Passaic Ave.. 

Fairfield, NJ. 07006 
OEM/Dealer inquiries welcome 


d $5 

p 
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GENIE 

SYSTEMS 

ARE 

EXPANDABLE 
UP TO 
1G0 

MEGABYTES 


$2695 00 ‘ 5 MEGABYTES OF ON-LINE 

^c.v«^.uv storage 

• FILE SIZES TO 5 MEGABYTES 


CEH 


5 MEGABYTES 
$2295.00 
10 MEGABYTES 

$2595.00 

15 MEGABYTES 

$2895.00 

20 MEGABYTES 

$3195.00 

\4anutscturer's sug^estad ratalt pric«. ificLud^us all required components. 
<CP^M-S6 and Conoufrenl is a registersd trsdsmarK of D^ltal Hessa/ch. 

IBM is a reglaterBd trademark of IBM Corporation. 

Dysan is a registered trademark of Dysan Corporation. 

UCSD P System la a regislered tradenriark of University of California San Dlego- 
QUNIX ia a registered trademark oi Quantum Sotlware System. Inc. 

Etherlink la a registered trademark of 3Com Corporation, 
ithemet Is a registered trademark of Xerox Corporation. 

MemoreK ta a registered trademark of Memorex Corporation. 






SIMPLY 
PLUGS INTO 
YOUR LB.M, 


TALK ABOUT ySER 
3Coni {Ethefllnk^M 

* Aatomatid Install (Gefiie Custom BIOS) « 

" Comprehensive m^u driven utility package * 

• Intermix different operating systems on ' 

disk or carlridge ■ 

• Assign to any drive codes from A thru H; * 

» Choice of volume si^es 

« Give your virtual volumes 16 char act er * 

names 

• Assign command allows you to assign 6 * 

virtual drives on line at any one time • 

• Show command allows instantaneous * 

viewing of all virtual drives on line ^ 

* Help command displays syntax for all * 

new commands * 

* User can back up to or from any model 
Genie Drive 

* Pile sizes 6-20 megabytes, dependent 
upor\ drive type. 


$2295.00 


FRIENDLY... 

ComphUblo) 

Automatic recovery systern 
Easy back ups In minutes 
Cartridges can have t 6 character names 
System status screen messages 
Allows you to run with up to four floppy 
disk drives 

System expandable to eight drives 
using only one slot In your IBM PC 
Built-In error detection and correction 
No preventative malritenance required 
Power-on self test 
Create turnkey systems 
Ultra ht-speed DMA data transfers 
Comes complete with all necessary 
software and hardware 
Operating systems supported; IBM DOS 
CP/M-86^ CONCURRENT CP/M^e* ; 
UCSD* P System; OUNIXTM 


AVAILABLE AT YOUR LOCAL COMPUTER DEALER 


GEflic COMPUTER CORPORATION 

31131 Via Colinas #607 ^ Westlake Village, CA 91362 (213) 991-6210 • TLX 658233 (GENIE USA) 


5.25" Fixed/Removable Winchester Cartridge Drives 
For The IBM Personal Computer 


$ THE GENIE CARTRIDGE DRIVE 

A revolutionary new 10 Megabyte Hard Disk Drive 
that includes a 5 Megabyte removal>ie hard disk 
cartridge. The cartridge drive system simpty plugs 
into your computer, and Includes all r^ecessary soft¬ 
ware and hardware. Genie Drives are compatible 
with most popular software, and each cartridge 
replaces over 30 doubiedensity floppy disks. 

• 5,25" REMOVABLE CARTRIDGE 

fFmposed ANSI Standardj- imagine. 5 Megabytes in 
the palm of your har$d. These small Winchester car¬ 
tridges are only .75 Inches thick and 530 inches 
square. The disk Itself Is completely sealed from the 
outside and all Its hazards by a sliding door that 
opens only once the cartridge Is firmly seated Inside 
the drive. Long term avallabitity of this cartridge is 
assured by Its adoption by severa! well known 
manufacturers including Dysan, and Mimorax^ the 
world leader In compute mass storage media. 


$3995.00 


- 10 MEGABYTES OF ON-UNE STORAGE 

• FILE SIZES TO 5 MEGABYTES 

• 5 MEGABYTES BACK-UP IN TWO MINUTES 

- CARTRIDGE INTERCHANGEABILITY 


IBM + GENIE = Solution 


Giveusacall 
and it^ on its way. 

Our inventoiy is so huge, weVe probably got just what you want 
in sfoxdc. Well ship it out right now. At the right price. 


16K RAM KITS . 13.95 

Set Of B MEC 412Q0 its. Suarantefld one year. 


FOR IBM-PC. set el S . ,,15.75 

DISKETTES 

ALPHA DISKS . 21.95 

Sirtgie sided, certified OouQfe Density 40 Tracks, 
wilt! Nub ring. Bex ef ID. Buaranreed ene year. 

SCOTCH 3M 

S.S.O.DEN 40 TRK . .,.,,23.50 

D.S O.DEN 40 TRK... . ,,...,,.36,50 

VERBATIM DATALIFE 

MO 525-01,.10, TB. 26,50 

MO 55CH)1, 10. 16 .... . 44.50 

MO 557-D1, 10. 16 . 45,60 

MD 577-01. 10. 16^ .. 34,80 

FD 32 w 34-9000,,.. . 36.00 

FD 32 er 34-8000 ... .45.60 

FD 34-4001., . 48.60 

DISKETTE STORAGE 

5y4 ^ PLAST6C LiBRARV CASE. . 2 50 

PLASTIC LIBRARY CASE .. 3.50 

PLASTIC STORAGE BINDER w/ Inserts. .. 9,95 
PROTECTOR 5H " (50 Disk Capacity.21.95 

PROTECTOR 8" tSO EHsk Capacily) . .24,95 

DISK BANK 5%".. . 5.S5 

DISK BANK B" . 6.95 


NEC PERSONAL 
COMPUTERS 

Call Alpha Byte ler eur low NEC prices. 

ALTOS COMPUTER 
SYSTEMS 

Call Alpha Byte lor eur low Altes prices. 

ATARI 

See Apple a Atari Soltware. 

SIGNALMAN MODEM . fiS Ou 

ATARI 800 {48K),.,. . .....$CALL 

ATARI 400 f16K) . SCALL 

ATARI 1200.. . SO ALL 

ATARI 810 DISK DRIVE ___ 445,00 

ATARI 650 INTERFACE . .169.00 


IN-HOME KEYBOARD ATARI 400 ... 

>.****107.00 

ATARI 410 PBDGRAM RECORDER.. 

. 75.00 

EPSON CABLE ... 

. *35.00 

JOYSTICK CONTROLLER.. .. 

. 10.00 

PADDLE CONTROLLEBS-....,*...-** 

*.>--17,50 

STAR RAIDERS ...* 

. 32.00 

DONKEY KONG.., ... 

...... SCAIL 

GALAXIAN-,- .,.*...*. 

,*.32.00 

DEFENDER ... 

. 32.00 

PACMAN ..*. 


CENTIPEDE, *>*.*,*»...... 

. .32. DO 

TAX ADVANTAGE,..* ... 

. .38.97 

FILE MANAGER 800 .... 

.. 79.16 

ViSICALC .... 


HOME ACCOUNTANT-.,. .. 

..59.97 

WICO TRACKBALL . 

. 59.00 

INTEC PERIPHERALS 


RAM MODULES 


44k for ATARI 400 ...* 

*145.00 

32K FOR ATARI 800 ..*.. 



PRINTERS 

STAB MICBONICS GEMINI 10.... . SCALL 

STAB MICRONICS GEMINI 15 . ICALL 

RIBBONS FOR MX-80. . 6.95 

RIBBONS FOR MX-lOO ... 24.00 

C4TDH T-10 40 CPS PARALLEL . 1390.00 

C-ITOH F-10 40 CPS SEfliAL..„ . 1390.00 

C4T0H F-10 55 CPS PARALLEL . 1639.00 

C-JTOH F-10 55 CPS SERIAL . 1639.00 

C-iTOH PBOWRITER PARALLEL.410.00 

C-ITOH PROWRITER SERIAL.. ....... ... 590.DO 

C-ITOH PROWRiTER It PARALLEL . 715.00 

C-ITOH PROWRITER II SERIAL . 767.00 

EPSON MX-aO W/6RAFTRAX PLUS......SC ALL 

NEW! EPSON FX-80 . SGALL 

EPSON MX-100 W/GRAFTRAX PLUS.,.,$CALL 

EPSON GRAFTRAX PLUS ... 60.00 

COMREX CR-1 PARALLEL . 799.00 

COMREX CR-1 SERIAL .. .......829.00 

COMREX TRACTOR FEED ... 109.00 

NEC S023A........ . 485.0D 

NEC SPINWRITER 3530 P. RO . 1995.00 

NEC SPINWRITER 7710 S, RO.2545.00 

NEC SPENWRITEH 7730 P RO . ...2545.00 

NEC SPINWRITER 7700 D SELLUM....2795.00 

NEC SPINWRITER 3500 SELLDM . 2295.00 

OKIDATA MICROLINE a2A .. ..460,00 

OKIDATA MOOUNE 83A .. 700.00 

OKIDATA MICRQUNE B4....^,.,„,,..,.1170.00 

OKIGRAPH 82 . 49.95 

OKIGRAPH 83... . ..,..49.95 

MICROBUFFEB IN-LINE 32K........ . 299.00 

MICROBUFFER IN-LINE 64K.. . 349.00 

MICROBUFFER 64K EXPANSION MOD..179.00 


BOOKS 

THE CUSTOM APPLE.24.95 

BASIC BETTER & FASTER DEMO DISK... 10.00 

THE CUSTOM TflS-flO ... .....24.95 

MICROSOFT BASIC FASTER & BETTER..24,95 
CUSTOM I/O MACHINE LANGUAGE...... 24.95 

TRS-flO DISK S MYSTERIES . ...IB.95 

MICROSOFT BASIC a DECODED....24.95 


APPLE HARDWARE 

SUPER 5 SLIMLINE DRIVE w/ Ccintreller,375.00 

QUENTIN APPLTMATE MJVE . -.-,,258,00 

SUPER CLOCK 11... .. .......129-00 

VERSA WRITER DIGITIZER .. 259.00 

AffT APPLE KEYPAD...... .. 119-00 

SOFTCAflO PREMIUM SYSTEM. . ....517.00 

MICROSOFT Z-80 SOFTCARD.249.00 

MICROSDFT RAMCARD.. .. -,-,79.00 

VIDEX 80x24 VIDEO CARO ... .,260.00 

VIDEX KEYBOARD ENHANCER 11 . 129.DO 

VIOEX FUNCTION STRIP ... ......74.00 

M & R SUPERTERM 00x24 VIDEO BD. .315-00 

M & R COOLING FAN . 44.95 

M S fl UNIVERSAL MOD.,,..,.....-,.54,95 

T/G JOYSTICK . ...44.95 

T/G PADDLE ... ,.....,...29.95 

T/G SELECT-A-PORT . . . 54.95 

T/G TRACKBALL ... 47.50 

KRAFT JOYSTICK............... . .48-00 

VERSA E-Z PORT . 21.95 

THE MILL-PASCAL SPEED UP.,*.... . 270,00 

PROM ETN EUS VERSACARD .. 1ES. DO 

MICROBUFFER 11^ 16K W/GRAPH ICS... 259.00 
MICRDBUFFER III 32K W/GRAPHICS...299.Q0 
SUPERFAN tl ... 62. DO 


SUPERFAN II W/ZENER -..*.. 84.50 

RANA CONTROLLER ... ...104.00 

RAN A DRIVE ELITE 1 .. 335.00 

SNAPSHOT... ... 119.00 

GBAPPLER -I- . .. . .145.00 

7710A ASVNCHRON. SER. INTERFACE. 149.00 
7712A SYNCHRON. SER. INTERFACE... 159.00 

7742A CALENDAR CLOCK. . ...99.00 

772SA CENTRONICS INTERFACE . 105.00 

VISTA VISION 80-80 COL CARO . 259.00 

VtSTA 8" DISK DRIVE CONTROLLER...549.00 


MONITORS 

USI AMBER 9" . 145-00 

USI AMBER 12 " . 16D.00 

NEC 12" GREEN MONITOR . >,169 00 

NEC t2" COLOR MONITOR . *>.,,....399-00 

BMC GREEN MONITOR...... . ...„...S9.0D 

AMDEK COLOR I....*. 365.00 

AMUEK RGB COLOR 11..*._ ,774.00 

AMDEK RGB INTERFACE . 169.00 

TAXAN RGB., . 359.00 

TAXAN 12" AMBER . .. 125,00 


MOUNTAIN 

HARDWARE 

CPS MULTIFUNCTION BOARD-**..-,,* ., 154.00 

RDMPLUS W/ KEYBOARD FILTER . 165.00 

ROMPLUS W/0 KEYBOARD FILTER*..., 125.00 

KEYBOARD FILTER ROM.....,***..,.49.00 

COPYBOM . . ... .49.00 

MUSIC SYSTEM-., ... 369,00 

ROM WRITER ..... 149.00 

EXPANSION CHASSIS .. 580 . 00 

RAMPLUS 32K..., __ 160 00 


S-100 HARDWARE 


CALIFORNIA 
COMPUTER SYSTEMS 

220DA MAINFRAME . ...459.00 

2065C 64K DYNAMIC RAM ....* 539.00 

2422 DISK CONT. & CP/M* . 359.00 

2710 4 SERIAL I/O . 279.00 

2719 2 SERIAL / 2 PARALLEL I/O...,..269.00 

2720 4 PARLLEL I/O.... *219,00 

2B!0 Z 80 CPU..** . *..,,239.00 

QT PRODUCTS 

MF-I-DD8 . 682.00 

MF+D012 . 718,00 


COMREX 

THE TIMEPIECE" S-100 CLOCK . *...*125-00 

MODEMS 


NOVATION J -CAT . .*.* .-.**> 125 >00 

NOVATJDN SMABTCAT 212 . *.499.00 

NOVATION SMARTCAT..,.,.. .*. 209.00 

NOVATION D-CAT (1200 Baud).619.00 

NOVATION APPLE-CAT (300 0aiJdJ....>.3lD.OO 

NOVATION APPLE-CAT (1200 Baiid) . 605.00- 

UDS 212 LP (1200 BaudL,****-, . **-429.00 

UDS 103 JLP auto ANS ___ 209-00 

HAYES MICROMODEM II ... .269.00 

MICRO MODEM W/ TERMINAL PKG.309*00 

HAYES IDQ MODEM (S-100).325.00 

HAYES SMART MODEM (30D Baud.227.00 


HAYES SMART MODEM (12DD Baud). .540.DO 


HAVES CHRONOGRAPH..... .. 199.0D 

SIGNALMAN MODEM W /RS-232G . 65.00 

TERMINALS 

HAZELTINE ESPRIT.. . 510.00 

VISUAL-50 GREEN,.,. ...*. B90,D0 

TELEVIOEO 910 . 630.C0 

TRS-80 MOD 1 
HARDWARE 

PERCOM DATA SEPARATOR.. . ..27,00 

PERCOM DOUBLER II W /DOS '3.4.159.00 

4 DRIVE CONTROLLER P/S ... 259,00 

TANDON 40 TRK DISK DRIVE W/P,S,*.2a9.00 

LNW DOUBLER W/DQ3PLUS 3.3.138-09 

LNW 5/8 DOUBLER W/DOSPLUS 3.4.,.161 DO 
LNW EXPANSION INTERFACE . >350.00 

IBM HARDWARE 

SEAmE 64K RAM + *,->. 355.00 

OUADBOARD B4K . ..430.0D 

64K MEMORY UPGRADE . ...60.00 

APPARAT COMBO BOARD . 175.00 

ALPHA BYTE IBM MEMORY 
EXPANSION BOARDS 

2S6K W /RS-232C . 349.00 

256K W /RS 232C & SUPERCALC . 529.00 

512K W/RS-232C . ...579.00 

512K W /RS-232C & SUPERCALC . 749.00 


IBM DISK DRIVES 

Alpha Byte's add-on drive kits fer the IBM-PC — 
saeh klE includes Insiallaiien instruciiens. 
Tandnn TM100-t Single head 40 irk,.,, 195-00 
Tandon TM100-2 Doubla head 40 Irk.,.262.50 

ISOLATORS 


ISO-1 3-SOCKET . 49,95 

ISO-2 6-SOCKET, ..., .*.*.*..„. 49.95 

BARE DRIVES 

TANDON 5V4 INCH 

100-1 SINGLE HEAD 40 TRK . 195,00 

100-2 DUAL HEAD 40 TRK ... 262.50 

100-3 SINGLE HEAD 80 TRK, . ..„*.,25D.OO 

100-4 DUAL HEAD 80 TRK . .363.00 

TANDON THINLINE 0 INCH 

846-1 SINGLE SIDE ... 379.00 

846-2 DUAL SIDE ... 490.00 

MICROSOFT 

APPLE 

FORTRAN- .*... *...150.00 

BASIC COMPILER*. . . . 296.00 

COBOL- __*__ _550.00 

Z-80 SOFTCARD. .. .249.00 

RAMCARO.. .. 79,00 

TYPING TUTOR |1 . 17.35 

OLYMPIC DECATHLON ... 24.95 

TA&C APPLESOFT COMPILER . ,**>>125,00 

AIDS. ..95.00 

MULTIPLAN NATIVE OH CP/M. , ,..203.00 

PREMIUM PAK„*>**. .. 517.00 


CP/M Is a leg. trademark oF Digital Researdi. *Requilres Z-80 SaHi::ard. tReg irademark el Micrg Pro Iniematioeiat Corp, fTrademark ol Pradical Rerlipherais. Frtc. 

46 BYTE May 1383 


TrademfflK til Soltware Oimensioris, Inc. 
















































































































































































MICRO PRO 

APPLE CP/M® 

WORDSTARS t- ... 279.00 

SUPERSORFt . 179,00 

MAlLhrtERGE't-^ . . . .-174.00 

OATASTAfi-f.... ...-. 207.00 

SPELLSTAR't . . . 174.00 

CALCSTAR't . . . —109.00 

TRS-80 GAMES 

Spscily MOO Ur III 

DEADLINE . 3S.OO 

STARCROSS........ . ....31.16 

FROGQER . lfi.45 

ELITE SIMULATOR ... .,20.31 

Gall for maro TflS-SO games 

TRS-80 SOFTWARE 

NEWDOS70O 2.0 MOO fjll. ... 139.00 

LAZY WRITER MOD 1,11.*...—... .165.00 

PROSOFT NEWSCRIPT MOD IJfl w/^bel£l09,00 

SPECIAL DELIVERY MOD Ijll . ..-119.00 

X TRA special delivery MOD Mil . *.199.00 

TRACKCESS MOO 1. 24.95 

OMNITERM SMART TERM. MOD IJII . .B9.95 

MICROSOFT BASFC COMP. FOR MOD L,165.00 
LDOS 5.1 MOD Ull .. 119.00 

IBM SOFTWARE 

MULTIPLAN . ...209.00 

INFOSTAR . 279.00 

HOWARD SOFT TAX PREP.... . 209.00 

VOLKSWRITER V 1.2 ...,. 145.00 

WRITE ON . ......90,06 

EASYWPITER II . 247.00 

EASY SPELLER . 149.00 

EASY FILE ... 285.00 

HOME ACGOUNTANT+ . 105.00 

FIRST CLASS MAIL .. 85 00 

SUPERCALC .. 179.00 

WORDSTAR. .. 279,00 

MAILMER&E ... 174.00 

OATASTAft .. .207.00 

SPELLSTAR . 174.00 

SUPERSORT .... 179.00 

d BASE II ....., 429,00 

THE WORD PLUS .. 117.00 

T.I.M . 379.00 

JFORMAT. ... 39.00 

MOVE IT . 109.00 

THE TAX MANAGER . IflS.OO 

VISICALC / 25eK . 109,00 

VISITREND / VISIPLOT..... .. .235 06 

VISJDEX ... 192.00 

VISIFILE........................ . .249.00 

VISISCHEDULE ... 229.00 

VERSA WHITER GRAPHICS TABLETS...,270.00 

CONCURRENT CP/M* 86. . 315.00 

GRAPHICS HARO COPY SYSTEM . 19.50 

Call lor addltlenaf ISM software prices. 

IBM GAME SOFTWARE 

im I. II. Ill . . . 23.00 

WIZARDRY . .......46,76 

STARCROSS . 28.00 

DEADLINE .—.. 35.00 

GALAXY . 19.50 

MIDWAY CAMPAIGN... ... 17,00 

THE WARP FACTOR . 31.18 

LOST COLONY.. .. .. 23.36 

CONQUEST .. ..23.36 

GAUCTIC ATTACK . .....25.00 

APPLE PANIC ... 23.61 

TEMPLE OF ASPHAt . ...34.95 

CROSSFIRE- .. 24.95 

FROGGER... ... .27.26 

M'SOFT FLIGHT SIMULATOR . 38.95 


41 you don't see l;h<s seltwarB ydu want. Dali. Our 
sflftware sleek is censtantt/ expanding. 

APPLE SOFTWARE 


HOWARD SOFT TAX PREP . 189.00 

MAGIC WINDOW II . 117,00 

M AGIC WIN DOW .... . 79.00 

MAGIC WORDS . 59.00 

MAGIC MAILER . 59,00 

OB MASTER ...... ..169.00 

DB MASTER UTILITY PACK I OR II . 69.00 

DATA CAPTURE 4.0/80 .,*... 59.95 

PFS: GRAPH . . . 89.95 


PfS: {NEW) PERSONAL FILING SVSTEM.85.0O 


PFS: REPORT . 79.00 

Z-TERH* ....... 89 95 

Z-TERM PRO-.,;. ...i,. ,.129.95 

ASCII EXPRESS PRO..., . 98.00 

EASY WRITER-PRO.. __ 136.00 

EASY MAILER-PRO.......... ... 117.00 

beagle BROTHERS UTILITY CITY . 23.C0 

APPLE MECHANIC . 23.00 

TIP DESK #1. . 15.95 

BEAGLE BAG . 23.00 

SUPER TEXT 40/56/77 . 97.50 

LISA 2.S..... .. 59.95 


TRANSCEND II. . 115,00 

SCREENWRITER II... . 99.00 

DICTIONARY . 79.00 

GENERAL MANAGER. . ,,...179.00 

CONTINENTAL SOFTWARE 

G/L. . 165.00 

A/R.. . ...165.00 

A/P... . ...,,.165.00 

PAYHCLL-.. . ..165.00 

PROPERTY MGMT. ... 325.00 

THE HOME ACCOUNTANT . 59.95 

F.C M, w/form letter.......75.60 

TAX ADVANTAGE . . . .45.00 

VISICORP 

DESKTOP PLAN ll..;..„ .. .189.00 

VISIPLOT..... . 158.00 

VISITREND/VISIPLOT.,... . ..229.00 

VISIDEX. .. ,.189.00 

VISITERM . .......79.00 

ViStCALC... 1B9.00 

VSSIFILES . ....,109.00 

VISISCHEDULE-. ... 229,00 


CP/M® SOFTWARE 

We carry CP/M* soli ware in all popular disk 
formats “ Nottlisiar, Televldso, and Keath/Zenrlfi 
tormalted p rug rams In sleek! Call lor avaitabllify 
and price. Mosi software also avalfable on IBM. 

THE WORD PLUS . 117.00 

d BASE 11 ... . 429.00 

QUICKCODE . 230.00 

DUTIL..*., ... 91.00 

SUPERCALC. . ,189.00 

SPELLGUARD ... 230.00 

P 8. T CP/M* MOD 2 S 16 TRS-80, .175.00 

PASCAL Z, ... 349.00 

PASCAL/ M Z-80 Oft 8080.,,, . 295.00 

DIGITAL RESEARCH 

MAC... . ...82.00 

ZSIO .. 92.00 

PASCAL MT+ W/ SSP... .. .,.429.00 

PL/ 1-80 . 439.00 

C BASIC 2 . 109.60 

SUPERSOFT 

DIAGNOSTIC II .. .....89.00 

■C COMPtLLH . 179.00 

RATFOft ... .09.00 

FORTRAN . 239.00 

DISK DOCTOR...,...,;,...,,....,,,., . ,.,78.00 

MICROPRO 

WORDSTAR ... .,.,279,00 

SUPERSORT . .. ...*..,179 00 

MAILMERGE . 174.00 


DATASTAR . 

SPELLSTAR . . 

CALCSTAft .. 

MICROSOFT 

MULTIPLAN . 

BASIC 80..,. .- 

..- 207,00 

.. ,J74.00 

. 209.00 

. 249.00 

BASIC COMPILER . 

.. 299 00 

FORTRAN BO .*. 

.. 359.00 

COBOL 86 ,,..... .. 

. 585.00 

MACRO 06 . 

.. *,,,156.00 

mu MATH/mu SIMP . 

.. ,200,00 

mu LlSP/mu STAR .. 

.. 165,00 


APPLE & ATARI GAMES 


ZAXXOW . . .. 31.18 

BRODERBUND 

APPLE PANIC . 23,61 

MIDNIGHT MAGIC,,*... . 27,28 

CHOPLIFTER. .. 27.20 

AUTOMATED SIMULATIONS 

INVASION ORION .. . . .. 26.95 

STAR WARRIOR . 31.35 

CRUSH,CRUMBLE AND CHOMP . 24.95 

TEMPLE OF APSHAt .. 31.35 

HELLFiftE WARRIOR.., ... *....31.35 

RESCUE AT RIGEL ... 23.36 

ON-LINE SYSTEMS 

WIZARD AND PRINCESS . 27,26 

SOFT PORN ADVENTURE .. 23.36 

THRESHOLD...... . ....31.16 

JAW BREAKER... ... 23.36 

CROSSFIRE . .24.95 

ULYSSES & GOLDEN FLEECE... . 25.95 

FROGGEft. ...... 24 50 

INFOCOM 

ZORK 1,11,111 . 28.00 

STARCROSS . . . 20.00 

DEADLINE . ....35,00 

EDU-WARE 

COMPU-BEAD... ... .24.95 

COMPU-MATH FRACTIONS. . 34,95 

CO M PU-M ATH OECIM ALS . 34.95 

MORE GREAT APPLE 
GAMES 

DARK GRYSfAL .—.*. 31.61 

TUBEWAY ... 27,26 

ARCADE MACHINE.. ... ,44.38 

TUES. MORNING QUARTERBACK . 25.95 

THE SPACE VIKINGS .. 38.50 

COMPUTER QUARTERBACK . . . 31.16 

SEA FOX. .. .24.00 

THE SHAHERED ALLIANCE.,, . 49.95 

POOL 1.5 . 27.26 

ULTIMA . 31.16 

RASTER BLASTER . 23,36 

FLIGHT SIMULATOR . - . 26.61 

INTERNATIONAL GRAND PRIX., . ,.25-95 

SARGON il ... ,.....,.*.......,28.95 

MASK OF THE SUN . 31.16 

AE-,*.- . ...23.72 

PIN BALL SUBLOGIC .. 24.50 

SNACK ATTACK,-. .. . 23 36 

BUDGECD PINBALL CONST. SET . 31.El 

THIEF . .,24.95 

THE WARP FACTOR.-,,,., . ,,,.31,16 


1983Won! Rooessor Special 


FRANKUN ACE 

TOGO . 1395.00 

FFtANKLIN ACE SYSTEM 
DISK DRIVE W/ CONT, ,, .539,00 

ACE WRITER 

WORD PROCESSOR.,,*, 129 i)Q 


EPSON MXnBO . $45.00 

B.M.C. GREEN . ...., 13-00 

SCOTCH 3M DISKETTES. 44j00 

APPLE TO EPSON 
INTERFACE & CABLE. * ,, imOO 

^aeter 

Now $1983 


• • FRANKLIN 1200.™.CALL * * 

This systefn majf be modfAed to your n6e<l£. Call for special price quotes 


COSMD MISSION . .23.36 

WIZARDRY . ,,37.95 

NIGHT OF DIAMONDS.,,,,,,,, ., 27.26 

STARBLAZER . 24.95 

CRISIS MOUNTAIN . 26.32 

EVOLUTIQN- ..-. .^.*..33-80 

SIRIUS SOFTWARE 

SPACE EGGS . ...-.23.36 

GORGON.-.. .. 31.16 

SNEAKERS.... ... 23.36 

PHANTOMS FIVE . 22.00 

BANDITS. .. .25.00 

EDU*WARE 

PERCEPTION PKG . 19.95 

COMPU-MATH: ARITHMETIC . 39.95 

COMPU-SPELL (RED DATA DISK) .. 24 95 

COMPU-SPELL DATA DISKS 4-8. ea . 17.95 

RENDEZVOUS... . ..28.50 

ON-LINE SYSTEMS 

ULTIMA II . 42.00 

MISSILE DEFENSE . .,,-27,26 

LUNAR LEEPER... ... 23.36 

TIME ZONE ... 77,96 

CRANSTON MANOR . 25.95 

CANNON BALL BLITZ ___ 25,95 

MUSE SOFTWARE 

ROBOT WARS ... 32.95 

THREE MILE ISLAND..,.. . 31.61 

A.B.M . 19,46 


To Older or for 
inflornriationcall 

In Chicago; 
(312)464-1236 


In New\brR; 

(212)509-1923 



(213) 706-0333 
In Dallas: 

(214) 744^251 


r Modem; 
I3)J^-J604 

LL OUR MODEM UNE . 



31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 


SatlsiKOon Asainn^ — Your saliafactkir ia assured by our 30 dSay muneyback guarantee on all hardware products we sell. No refunds alter 30 days. All manufaciurHs' warranties, are supported* Defective ^ftware will be 
replaced Iree aunng IfH lirsi 30 days^ however, no refunds or eiccbanges on software. Rnxt of purcfiase requined, AH rehjms must &e authorized In advanoe. How To Onlar — All orders must be pakf prior to shipment. Order 
by phone or by mail. Use Visa, M/C, check or COD. COD limit $300. Shipping charges; Visa, M/C ofdsrs = adual shipping costs. Prepaid onters add $3 (undar 251bs.) or 16 (over 251bs,) COD'S use prepaid rales and add 
J4 surcharge. Fereign, FPD and: APO orders add 15% of ordei total, CaHI. orders add 6% sales tak, LA. County add ^Vi% sales tax. Pdees quofed are subject Id product availability and may change wtioul notice. 

Circle 24 on inquiry card. byte May im 47 















































































































































































































Powerful CR^M Software. 

For Apple, Osborne, Xerox, Kaypro, North Star, SuperBrain, Heath/Zenith, and others. 

Now only ^29 bS 5 each! 


NEVADA 

COBOL 

was $199.95 now only $29.95. 

When we introduced Nevada COBOL in 1979, it was loaded with 
innovations. Today's Edition 2 is even better! 
n Extremely Compact. You can compile and execute up to 2500 
statements in 32K RAM, 4000 statements in 48K, etc. 

□ It's based upon the ANSI-74 standards with level 2 features such 
as compound conditionals and full CALL CANCEL. 

□ You can distribute your object programs royalty FREE! 

□ You get a diskette, 153-page manual with lots of examples and 16 
complete COBOL source code programs. 

Also availablei COBOL Application Packages, Book 1 $9.95 


NEVADA 

FORTRAN 

was $199.95 now only $29.95. 

□ Based on A NS I-66 standards with some 1977 level features. 

□ IF.. THEN .. ELSE constructs. 

□ A very nice TRACE style debugging, 

□ 150 English language error messages. 

O You get a diskette, 174 pages of Documentation and five sample 
programs. Requires 48K RAM. 


NEVADA 

PILOT 

was $149.95 now only $29.95. 

□ Perfect for industrial training, office training, driil and testing, 
virtually all programmed instruction. word puzzle games, and data 
entry facilitated by prompts. 

n John Starkweather, Ph D., the inventor of the PILOT language, 
has added many new features to Nevada PILOT. There are com¬ 
mands to drive optional equipment such as Video Tape Recorders. 
There's a built-in full-screen text editor, and much more. 

□ Meets all PILOT-73 standards for full compatibility with older 
versions. 

□ You get a diskette, 114-page manual and ten useful sample 
programs. 

□ See Review in Microcomputing, January 1983, page 158. 

NEVADA 

EDIT 

was $119.95 now only $29.95. 

n High quality text editing for micros! 

□ A character-oriented full-screen video display text editor designed 
specifically to create COBOL, BASIC and FORTRAN programs. 

□ Completely customizable tab stops, default file type, keyboard 
control key layout and CRT by menu selection. 

□ The diskette comes with an easy to read manual. 



To make our software availablo to even more micro users, we've slashed our prices. 
What's more, ws'ra offering a momy back guarantee. If tor any reason yeu're not 
completely satisfied, Just return the package—in good condition with the sealed 
diskette urupened^withirt 30 days and weTl refund your money completely. 

This is a limrted time offer, so order yours today! 

Shlpplng/handling lees. Add $4.00 tor first package and $2-00 each additional 
peokage. OVERSEAS Add $15.00 for first (package and $5.00 each additional pack¬ 
age. Checks must be In U.S- funds and dmwn on a U.S. bank! 

Trademarks: CPfM. Digital Research; TRS-SO, Tandy Corp., TeleVideo, TeteVideo 
Systems, Inc.: Apple II, Apple Computer Inc.; Crsborr>e 1, Osborne Computer Corp.; 
Xerpx B20. Xerox Qorp.; Kaypro. Noo-Llnear Sys.. Heath/Zenith, Heath Go.; IBM, 
InternalionaJ Business Machine, Corp. (D 19S3 Ellis Computing. 

MAIL TODAY! To: Ellis Computing 
3917 Noriega St. 

San Francisco. CA 94122 
(415) 7530186 



j ELLIS COMPUTING 

L.. 


The CP/M-80 Operating Systems and 32K RAM are required* 
Indicate diskette format: 

8" □ SSSD (Standard IBM 3740 format) 

□ Apple CP/M □ Osborne 

□ North Star DD □ North Star SD 

□ TRS^BO Mod I (4200 hex) □ TRS^SO Mod I/Mapper 

□ Heath, Hard Sector n Heath, Soft Sector 

□ Micropolis Mod II P Superbrain DD DOS 3,X 

(512 byte sectors) 

□ Xerox 820 (Kaypro) □ TeleVideo 

Indicate software packages: O COBOL □ PILOT 

P FORTRAN PEDIT 

Send my order for_packages @ $29.95 each Total_ 

COBOL Applicatior\s Package @ $9.95 each Total_ 

n Check enclosed In CA add sales tax 

Shipping/handling _ 

□ MasterCard □ VISA TOTAL _ 

#---Exp. Date __ 

Signature __ 

Ship to: 

Name____ 

Street___ 


City/St/Zip 
Country __ 


48 BYTE May 1903 

























Ciarcia's Circuit Cellar 


Build an RS-232C 
Code-Activated Switch 

This device will let you switch between several peripherals 

connected to one serial port. 


Do you ever find yourself probing 
through a mass of tangled cables 
behind your computer? If your com¬ 
puter is like mine, you probably have 
only one serial port, to which you 
have to connect both a printer and 
modem. Of course, whenever you 
want to use a different peripheral, 
you have to unplug one and plug in 
the other. 

The variety of peripheral devices 
necessary to gain full use of a per¬ 
sonal computer can create a connec¬ 
tion jam at the serial port. Many 
small computer systems have two 
I/O (input/output) ports intended to 
support a printer and modem. Usual¬ 
ly the port intended for connection to 
the printer is a parallel port (although 
many printers require a serial port), 
while a serial port (perhaps called a 
"communications port") is provided 
for connection to a modem. For the 
typical user, this may be adequate. 


Copyright © 1963 Steven A. Cerda. 
AN rights reserved. 


Z8 is a trademark of Zilog Inc. 

Special thanks to Bill Curlew for his 
Z8-programming expertise. 


Steve Ciarda 
POB 582 

Glastonbury, CT 06033 


Some of us, however, aren't typical 
users; we have more than one printer 
and one modem attached to our com¬ 
puter, or our printer uses a serial in¬ 
terface, not a parallel one, I have 
three serial printers and two modems, 
all of which I must connect to my 
workhorse computer system through 
a single RS-232C serial port, (It s not 
that my computer is a small con¬ 
figuration r it has eight parallel ports 
in addition to the one serial port. It s 
just that every new peripheral device 
I buy seems to be serially interfaced, 
and I can't fit any more serial ports 
inside the already crowded enclosure. 

Recently, while juggling three 
cables and leaning over the computer, 
I began to wish for an easier way to 
switch between devices, I wondered if 
I could just put together a little box 
containing a multiple-pole rotary 
switch wired to a few DB-25 connec¬ 
tors as a workable compromise. But 
then I thought of a possible better 
solution as I remembered something I 
had seen in a catalog of data- 
communication products; a device 
called a code-activated switch. 

Functional Analysis 

The function we need here is the 
ability to multiplex—switch between 
as needed“several peripheral devices 


connected to a single I/O channel* A 
communications multiplexer per¬ 
forms this function* In essence, this 
device forms a bridge in the com¬ 
munication link between the master 
device (usually the host computer s 
I/O port) and one of several slave 
devices; transfer of data can proceed 
in either direction over this bridge. 
The physical linking of the input and 
output can be accomplished either 
mechanically or electronically * 

Two Approaches to Switching 

The simplest possible device for the 
purpose is a four-position mechanical 
switch box. Available commercially 
for about $150, a DB-25 switch box 
allows you to select one of four 
peripherals for output by turning a 
four-position multipole rotary switch* 
This manually activated switch is most 
frequently used where the peripherals, 
computer, and operator are in close 
proximity. Its major advantage is its 
relative low cost. 

Unfortunately, mechanical switches 
are subject to deterioration from the 
elements and, of course, require a 
human operator to function* Harsh 
environments call for fully electronic 
switches. In situations where the 
communicating devices are at great 
distances from the computer, some 
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Photo 1; Prototype of the Micromux four-channe! code-activated switch, built 
around a Zilog ZS single-chip microcomputer. 


form of remote-controlled switch 
must be used. An ordinary electrical 
relay can provide remote control, but 
the greatest flexibility and reliability 
are obtained from a fully electronic, 
software-controlled, code-activated 
peripheral-device switch. Let's look at 
some of the possibilities. 

Electronic Switches 

Figure la is a simple block diagram 
of a four-channel electronic RS-232C 
multiplexer switch. The master input 
on the left side is intended to be con¬ 
nected to a computer's I/O port and 
the four channels on the right side are 
intended to be connected to four 
peripheral devices. (In the following 
discussion, the assumption will be 
that data is being transmitted by the 
master device to one of the slave 
devices, although data can also move 
in the other direction.) 

On the left side of the electronic 
multiplexer, the input serial data 
from the master device (the com¬ 
puter) is converted from RS-232C 


(la) 


MASTETR 

R/0 

CHANNEL 

(NPUT 



Figure la: Block diagram of a four-channel peripheral switch for RS-232C serial communication, which may be controlled via wired 
remote activation or code activation. 
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Figure lb: diagram of a 74LSI55 tioo- to four-line demultiplexer as it mould 

be connected in a peripheral switch using wired remote activation. 


voltage levels (±15 V) to TTL 
(transistor-transistor logic) voltage 
levels (0 to +5 V) and directed to the 
inputs of four three-state signal buf¬ 
fers (also known as three-state 
switches) wired in parallel. 

Each three-state signal buffer has 
an active-low enable input* An input 
voltage of 0 V on this enable input 
line allows a signal to pass through 
the buffer* When any one of the four 
buffers is enabled, the master device's 
input signal is allowed to pass 
through it* This signal is then recon¬ 
verted to RS-232C levels and sent on 
to the peripheral* Changing the 
active-low enable signal from the first 
three-state signal buffer to another 
diverts the output to a different 
peripheral device* (In this particular 
configuration, only one of the four 
buffers should be activated at one 
time. Other setups could allow out¬ 
put to be sent to two, three, or all 
four of the output buffers*) 

The method by which the enable 
lines of the three-state signal buffers 
are activated determines the complex¬ 
ity of the electronic switch* Two par¬ 
ticularly important types of control 
methods are used by devices called 
remote-activated switches and code¬ 
activated switches. 

Both remote- and code-activated 
switches are designed for hands-off 
operation* The difference between 
them is this: selection of an output 
channel is done in the former by 
decoding separately conveyed logic- 
signal inputs and in the latter by 
decoding signals conveyed as part of 
the data being transmitted through 
the multiplexer switch* 

In the case of the remote-activated 
switch, wires for the remote-control 
signals must be provided in addition 
to the serial data connection* Further¬ 
more, if the switch is located some 
distance from the computer, it may 
be necessary to add line drivers and 
receivers to these control lines. In the 
example control circuit shown in 
figure lb, only three wires (plus 
ground) and a single type-74LSl55 in¬ 
tegrated circuit (a two- to four-line 
demultiplexer) are required to pro¬ 
vide the enable signals to the four 
buffers* Two of the wires select one of 
the four control outputs; the third 


wire serves as a switch-enable line, 
selecting output from one buffer or 
none. 

In principle, remote-activated 
switches are not much more com¬ 
plicated than their mechanical 
equivalents* They are generally cost- 
effective where high speed is essential 
or where there are tens of channels 
with various selection configurations* 
On the negative side, remote- 
activated switches require hardware 
and software control interfacing and 
are not easily adapted to different 
computers. 

The Code-Activated Switch 

The code-activated switch uses a 
microprocessor to analyze the charac¬ 
ters in the data flowing through the 
switch. When a particular character 
or series of characters is received, the 
microprocessor turns output channels 
on or off. The only connection be¬ 
tween the host computer and the 
multiplexer is the master input serial 
line. 

Code-activated switches are avail¬ 
able with various levels of complexi¬ 
ty. The simplest ones merely switch 
channels upon recognizing a certain 
code sequence. More sophisticated 
units can accept incoming data at one 
data rate, collect it in a memory buf¬ 
fer, and send it to an output channel 
at another data rate* The most 
sophisticated units function more as 
message switchers and data con¬ 
centrators than multiplexers, allow¬ 


ing party-line conversations and 
pri ori ty-interrup ted communica tions, 
Rather than confuse the issue by ex¬ 
plaining all the various hardware 
categories, Fve chosen as this month's 
project an "intelligent" (at least 
microprocessor-controlled) but rather 
simple code-activated switch that I call 
the Micromux, I hope youll take the 
opportunity to build it and experiment 
with it* While useful as a printer or 
modem switch, this code-activated 
switch may perhaps find more de¬ 
manding applications such as message 
channeling and data acquisition* 

Build the Micromux 
The intelligence of the Micromux, 
which is used to decode characters 
from the serial data, could have been 
provided by virtually any micropro¬ 
cessor* The only requirement is that 
the system contain a program-storage 
area and both a parallel and serial I/O 
port (the former to send enable signals 
to the three-state signal buffers, the 
latter to read and transmit serial data). 
While I could have chosen a general- 
purpose microprocessor such as the 
6502 or Z0O and then used PIO 
(parallel input/output) and SIO (serial 
input/output) adapters, I chose to use 
the Z8671 variant of the Zilog Z8 
single-chip microcomputer to reduce 
the complexity of the project* The 
Z8671 was the basis for my Z8-BASIC 
Microcomputer project (see reference 
1) and the new Z8-BASIC System- 
Controller board available from The 
Micromint. The connections needed 
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Figure Ic: Functional diagram of a Z8671 microcomputer chip (variant of a Zilog ZB) as 
it would he used to control a four-channel code-activated peripheral switch. 


Number 

Type 

+5V GNO -12V+12V 

ICl 

Z8671 

1 

11 

IC2 

2718/32 

24 

12 

IC3 

74LS373 

20 

10 

IC4 

74LS367 

16 

8 

ICS 

74LS10 

14 

7 

IC6 

74LS244 

20 

10 

IC7 

MCI 499 

14 

7 

ICS 

MCI 488 


7 1 14 

IC9 

7407 

14 

7 

Table 1: 

Power connections for the in- 

tegrated circuits of figure 2. 


by the Z8671 to control the four- 
channel switch are shown in figure Ic. 

Much of the hardware and many of 
the software subroutines required for 
the task are built into the Z8671 
already. This Zilog product contains 
256 bytes of RAM {random-access 
read/write memory), a serial port, 
two counter/timers, two parallel 
ports, and a 2K-byte tiny-BASIC 
(BASIC/Debug) interpreter within a 
single integrated-circuit package* 
Combined with a type-2716 EPROM 
(erasable programmable read-only 
memory) and a data-rate-selection 
switch, the five-chip Z8-BASIC 
Microcomputer system can be easily 
programmed to monitor RS-232C 
serial communications and switch 
channels on cue. The control pro¬ 
gram can be written in either BASIC 
or assembled machine language, as 
you will see. 

Figure 2 on page 53 is the schematic 
diagram of the Micromux* ICl is the 
Z8671* Its serial input line (SI) is tied 
directly to the data Input of the 
master input channel (RD)* Four of 
the Z8671's port-2 output lines serve 
as the enable inputs to the three-state 
signal buffers. The program that con¬ 
trols the computer and analyzes the 
data transmissions has been written 
into the 2716 EPROM, IC2.1C3 is an 
8-bit latch which holds the 8 low- 
order address bits (from the Z8's 
multiplexed outputs) during memory 
and I/O operations* ICS is configured 
as a memory-mapped address de¬ 
coder that enables IC4 when any 
address over hexadecimal C(XK) is ac¬ 
cessed. 

The data rate is selected by the 
switch settings on the input of 1C4, 
When the system is powered up, these 


data-rate switches are read (as mem¬ 
ory location hexadecimal FFFE) and 
used to set a counter/timer that 
divides the signal from the 7*3728- 
MHz crystal. The data rates that may 
be thus selected include 110,150,300, 
1200, 2400, 4800, and 9600 bps (bits 
per second). 

The integrated circuits IC6 through 
IC9 are type-74LS244 three-state 
signal buffers* Nothing flows through 
them unless their active-low enable 
lines, pins 1 and 19, are at logic 0. 
IC18 is a type-7407 buffer/driver, 
which lights one of four LEDs (light- 
emitting diodes) to show the enabled 
channel* 

RS-232C drivers and receivers are 
provided, appearing in the schematic 
as ICIO through 1C17. I chose to use 
only the six most frequently used RS- 
232C communication signals in this 
circuit* If you need additional signals, 
then you 11 have to include more 
three-state signal buffers and driver/ 
receivers. Conversely, if you need 
only Received Data and Transmitted 
Data (pins 2 and 3), then yoy'll need 
fewer chips in your code-activated 
switch* (Six signals—Received Data, 
Transmitted Data, Clear to Send, 
Ready to Send, Data Set Ready, and 
Data Terminal Ready—were as many 
as I was willing to wire by hand.) 

Programming the Micromux 

The Z8671 can be programmed in 
either tiny BASIC or assembly lan¬ 
guage* The primary difference is 
speed* With the Z8671 set to receive 
data at 9600 bps, only a machine-lan¬ 
guage program would execute fast 
enough to digest the data and make 
control decisions at that rate. But for 
slower data rates where there is more 


time for the processor to react, usir^ 
BASIC makes the programming task 
easier* 

For a multiplexer to switch quickly 
between four different output chan¬ 
nels, four distinct character codes are 
required. These codes can be single 
ASCII (American National Standard 
Code for Information Interchange) 
characters such as the letters A, B, C, 
and D or sequences of characters such 
as "$%&1", "$%&2^ and 

"$%&4". However, because the code¬ 
activated switch relies upon the data 
stream to contain its control codes, it's 
important that the channel-activation 
codes be different from any character 
sequences appearing in the data 
transmissions, or false channel selec¬ 
tion may occur* Obviously, we would 
not choose the letter A as a practical 
selection code in most applications, so 
we choose some multicharacter se¬ 
quence that would be unlikely to ap¬ 
pear. For instance, you would prob¬ 
ably never need to print the sequence 
'"$%&!", and it could be used to 
designate a switch to a printer con¬ 
nected to output channel 1. Similarly, 
would enable channel 4. 

Because the sequence-recognition 
time is dependent on the code length, 
an alternative is to use single non- 
printing characters such as Control-A 
or Control-D. A single-character 
switch-control code is recognized 
faster than a three- or four-character 
code* When using a machine-lan¬ 
guage program running at 8 MHz the 
difference is hardly significant, but in 
BASIC the difference could be con¬ 
siderable. 

Micromux Control in BASIC 

At this point, let's look at how the 
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Hgure 2: Schematic diagram of the Micromux protofype four-channel code-uctimted 
switch. This design uses a Z8671 as a controller to monitor codes embedded in the 
transmitted data and activate the appropriate signal buffer for the channel. Only the six 


mos^ used RS-232C signals are wired here: the addition of more buffer chips would 
allow switching of more RS-232C signals. Power connections are shown in table I on 
page 52. 

































































































































































































































Micromux might function with the 
Z8671 programmed in BASIC, 

First, assuming that the switch is to 
be used only with printers and 
modems that use printable ASCII 
characters and commonly used con¬ 
trol codes (Return, Backspace, 
Delete, etcj, I chose the four non¬ 
printing characters Control-A, 
ControhB, Control-C, and Control- 
D to select the four output channels. 
For example, when the program sees 
a Control-C, it activates the enable 
line to the three-state signal buffer for 


channel 3, 

Figure 3 is a flowchart of a control 
program written for the Z8-BASIC/ 
Debug interpreter that obeys this con¬ 
vention. The program is seven lines 
long, as follows: 


10 @246 = 0 : @2 = 25S 
20 X = @240 : IF X>4 THEN 20 
30 IF X = 1 THEN @2 = 254 : GOTO 20 
40 IF X =2 THEN @2 = 253 : GOTO 20 
50 IF X-3 THEN @2-251 : GOTO 20 
60 IF X = 4 THEN @2 = 247 : GOTO 20 
70 GOTO 10 



Figure 3: Flowchart of a Z3-BA SIC/Debug program to con fro/ f/ie four-channel code¬ 
activated switch at low data rates. 


Line 10 configures port 2 for output 
and sets all enable lines to a logic 1 
(not activated). Line 20 examines the 
serial input register of the Z0 and 
checks to see if its value is greater 
than 4. The only ASCII characters 
with values of 4 or less are the select 
codes mentioned above plus Con¬ 
trol-®. Lines 30 through 60 set the 
output of the Z8's port 2 according to 
the control convention or, if a 
Control-® is read, to disable all out¬ 
put channels. If the character coming 
in over the serial input line is not one 
of these control characters (that is, if 
its value is greater than 4), the char¬ 
acter is sent on to the current output 
channel (if any), and the port is read 
again. 

Because the read-and-analyze rou¬ 
tine is a single program line which 
returns to itself, it operates fairly fast. 
The Z8 can be set for any of the 7 
common data rates between 110 and 
9600 bps. If the multiplexer channel is 
set before the transmission starts, or 
if the control code is the very last 
character in a particular message, 
then the data rate is irrelevant to the 
proper functioning of the program. It 
is only when the control code is 
embedded in a significant character 
stream that speed of execution is a 
consideration. 

Regardless of the data rate, about 
40 ms (milliseconds) are required to 
analyze a serial character using this 
program. As long as a delay of 40 ms 
is allotted after any of the 5 control 
codes is sent, the code-activated 
switch will respond properly. An¬ 
other possibility is to put several of 
the same control codes in series so 
that the program will catch at least 
one of them. 


Machine-Language Control 

For the hasty folk who like to send 
and switch data at 9600 bps, we have 
to use a machine-language program. 
A flowchart of such a program is 
shown in figure 4 on page 55, The in¬ 
creased processing speed using ma¬ 
chine language allows us to use more 
characters in the switch-control code 
sequence and lessens the likelihood of 
confusion with data passing through 
the switch. 
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START 



DOES \ 
(NPUT BYTE ^ 
FIRST COMMAND^ 
.. BYTE ^ 


IS FLAG-0 


/ DOES \ 
INPUT BYTE = 
SECOND command 
BYTE / 


IS FLAG^l 


IS FLAG =2 


INITIALIZE PORT 2, 
CLEAR flag, 
INITIALIZE Ze 
SERIAL PORT 


READ SERIAL 
INPUT BYTE 


YES 


SET FLAG= 2 


YES 


YES 


YES 


RESET FLAG 




set FLAG=] 

- J 

' 



Figure 4: Flowchart of a Z8 machine-language program that can control the code-activated switch at data rates up to 9600 bps. 
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The expert technidans who 
produce and monitor the 
quality of our diskettes have 
developed new state-of-the-art 
technology using equipment 
we design and build ourselves, 
unlike any other diskette 
maker. That's why our burn¬ 
ishing method uses a unique. 

dual-sided technique which 
provides an advanced degree 
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The final program, shown as as¬ 
sembly code in listing 1, uses many 
subroutines already available in the 
Z8671's ROM and requires only 88 
bytes. It is designed to use a two- 
character control-sequence-recogni¬ 
tion code, followed by a channel 
number, {I decided not to use un¬ 
printable control codes in this exam* 
pie, but any ASCII characters can be 
used.) The complete sequence is 
where jc is a value from 1 to 4. 
The code sequence for exam¬ 

ple, would direct the output of the 
Micromux to channel 3, while the se¬ 
quence would send the output 

to channel 1. One handy feature of 
the read-and-analyze routine is that 
only the 4 low^order bits of the third 
character in the sequence are used. 
This allows us to use one of the 
Control- A, -B, -C, or -D output- 
selection characters (as used in the 
BASIC program) as the third char¬ 
acter in the sequence in place of the 
digit. 

Because the program of listing 1 
runs entirely in machine language, 
channel changes may occur at any 
point in the transmission, at any of 
the available transmission speeds. If 
you plan on using this program with 
a printer attached to one of the out¬ 
put channels, you may want to 
change the part of the sequence 
to two nonprinting characters. Sim¬ 
ply substitute two ASCII codes of 
your choice in the program. 


Circle 411 on Inquiry card. 


SENTINEL 


In Conclusion 

The primary purpose of this article 
is to present something the average 
computer hobbyist can successfully 
build and use. However, if you are an 
industrious programmer with a lot of 
experience, you might want to add 
some additional features, such as 
storing input in a memory buffer, 
trapping control-code sequences 
(which would filter the switching 
codes out of the data flowing to the 
output channels), and party-line com¬ 
munication (where data is sent to 
more than one output channel). Of 
course, all of these additions would 
have involved more complex h^d- 
ware and software. 

In my own case, the Micromux 
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Use Apple software in your IBM 
PC and XT 

Who said you can't mix Apples and 
IBMs? Innovation by Quadram makes 
it possible with Quadlink"- A simu¬ 
lated Apple computer on a revolu¬ 
tionary new enhancement board. With 
QuadlinK use Apple software in IBM 
Persona] Computers and XTs. 

That means most programs designed 
for the Apple II. Apple 11 Plus or Apple 
lie -including all the educationa] 
software and games - are now com¬ 
patible with the IBM PC. IBM's 
sophisticated business capabilities and 
Apple’s educational and entertainment 
options both in one computer with 
Quadlink by Quadram. 

Easy to use 

Quadlink is a board that plugs inside 
the IBM PC. After it's installed, you’re 
in business. It's like having an Apple 
64K computer Inside your IBM. 

Don't convert or re-format any 
diskettes. Load the Apple software 
into the IBM PC and key in one com¬ 
mand. That puts you in the Apple 


mode. And you're ready to go When 
ready to switch back, just press a dif¬ 
ferent key It’s that simple. 

Keep the extras 

Of course, Quadlink allovys use of all 
IBM enhancements while running 
Apple software. That means printers, 
buffers, monitors and more. 

When using a monitor with Quadlink 
there's no plugging and unplugging 
cables. And Apple programs will 
appear on an IBM Monochrome or 
color monitor just as clearly as on 
Apple's own screen. Even white work¬ 
ing with Apple's high resolution color 
graphics, quality won’t be diminished. 

Explore your options 

Quadlink. essentially a simulated Apple 
computer, comes standard with 64K 
memory. Requiring only one expansion 
slot, it offers a parallel port designed 
to operate most printers and parallel 
devices. A serial port for connecting 
modems, printers and other serial 
accessories. And a game port for a 
variety of entertainment options. And 


it's both IBM and Apple compatible. 
There'S nothing like Quadlink. And 
nothing like reliable Quadram Quality 
to stand behind it. 

Beyoitd the UmNs 

Quadlink by Quadram opens a whole 
new world of possibilities for IBM PC 
owners. There's no reason for soft¬ 
ware limitations any longer. If you 
like what IBM has to offer but hesi¬ 
tate to give up Apple's educational 
programs or games, explore Quadlink. 
And get the best of both worlds. 

Quadram Corporation is a division of 
Intelligent Sykems, for over a decade 
an innovator in personal computer 
enhancements and color graphics com¬ 
puter peripherals, Quadram products 
are available only at authorized 
dealers worldwide. 

Visit one and ask for a demonstration 
of Quadlink by Quadram. Check on 
our other enhancements too, including 
Quadboard, the original multifunction 
board for the IBM PC. We think you'll 
like what we've discovered. 
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didn't end up attached to a printer* 
I'm using the prototype, consisting 
mostly of a modified ZS^BASIC 
Microcomputer, to communicate 
with four other Z8 boards that per¬ 


form specific control and security 
assignments, none of which I had 
previously deemed important enough 
to merit tying up four separate serial 
ports* 


Now, of course, I need another 
code-activated switch for the printers 
and modems, but Tm not enthusiastic 
about hand-wiring another one* So if 
The Micromint decides to make an 
improved version of the Micromux, 
Ill take the first one off the assembly 
line* ■ 

Next Month: 

New developments in technology 
have prompted yet another speech- 
synthesis projectf this one using adap¬ 
tive differential pulse-code modula¬ 
tion. 
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If you would like to put together a 
code-activated switch from off-the- 
shelf components, you could configure 
powerful hardware using the new 
ZB-BASIC System-Controller board 
(which contains RAM, £PJ?OM, and a 
Z8671 on board) and a few Z8-BASJC 
Seri£i/ Expansion boards. For informa¬ 
tion about availability and prices of 
the Z8671 or other Z8-BA5JC board 
products, contact The Micromint Inc., 
561 Willow Ave,, Cedarhurst, NY 
11596, (800) 645-3479, 


Listing 1: Machine-language program for the Z8671 to control the code-activated 
switch at data rates up to 9600 bps. 
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The Electronic Office 


The term electronic office " 

has been overused to the point • _ 

where one might believe that ^ _ 

the complete electronic office : 

does in fact exist. Nothing 

could be farther from the truth. ^ 

While many office tasks are in- " A 1 

deed automated—dedicated- A 

function machines share data 

and a few peripherals —you y 

could hardly say the electronic 

office is in full bloom. The cur- ■ 

rent level of electronic office 

automation represents only a ■ i Hiij 

very small number of the myri- 

ad functions within an entire \ 

organization that could benefit \. 

from the speed and efficiency 

of the microprocessor. Com- \ ^ ^ • 

panies strongly committed to ’.N: ' ■ 

implementing the electronic -T \ - 

office will find the task compti- ./ 

cated by the very nature of the 
change, as well as by confusion in the marketplace. 

In the words of Marshall McLuhan, the medium is the 
message, and electronic transfer of information will 
profoundly affect the structure and management of an 
organization. If information is power, then distributed 
information means distributed power—a new and 
threatening concept for many companies. Manage¬ 
ment by divisional competition and conflict must give 
way to cooperative management as information is 
shared rather than controlled. Technological advances 
always create changes in staff hierarchy, performance 
standards, and human relations. Organization charts 
may soon reflect more tenets of communication theory 
than management theory as the organizational func¬ 
tions become inextricably linked to information man¬ 
agement. The answer to the fundamental question, 
'"Who has the authority to make changes in a shared 
database?'" could restructure an entire corporation and 
postpone its electronic birth for a number of years. 

The delayed emergence of the electronic office can 
also be traced to confusing signals from the technical 


arena. Traditional mainframe 
' * vendors tout powerful dedlcat- 

. ed systems, but can"t deliver 

the stand-alone features of a 

- workstation, a situation that 

/ only perpetuates centralized 

Sv X. X resources and information. 

^ I PBX vendors provide excellent 

- low-speed voice and data local 

M , X. networks to channel informa- 

throughout a building, but 
have only recently begun to 
I® supplement this with terminals 

- -V. - ' and software. The proliferation 

of microcomputers increases 

system incompatibility hinders 

ware packages remains limited 
by general-purpose designs 
aimed at large markets. 

Organizations in search of 
electronic nirvana must still look to multiple vendors for 
discrete components. Rapid technological changes and 
the accompanying lag in industry standards combine to 
sustain that situation and keep the complete, integrat¬ 
ed electronic office from realization. However, the en¬ 
trance of industry giants AT&T and IBM brings a 
powerful new pressure on the market. These heavy¬ 
weights have the necessary resources to tackle the 
many disciplines embodied in the electronic office. The 
level of technical integration required for a fuiiy func¬ 
tional system is colossal: While the electronic office 
promoted by these giants may not be as innovative as 
current speculation would have it, it will be Integrated. 
And if the electronic office is to become a reality, har¬ 
mony must be the bottom line. 

Our theme articles, beginning on page 60, are as di¬ 
verse and discrete as components in the electronic of¬ 
fice. Networks, individual computer systems, and soft¬ 
ware applications all play an important role in today's 
office. However, the total electronic office remains on¬ 
ly a vision on the horizon ■ 


by Pamela A. Clark, Managing Editor 



Local Area Networks 

An Update on Microcomputers in the Office 

The boom in office communication systems is creating 
a pressing need for standardization. 


The ideal state of computing—in 
which any computer or office device 
can communicate with any other 
device—is still on the horizon* But 
sharing information between physi¬ 
cally separated personal computers, 
corporate computers, expensive 
printers, and disk drives is becoming 
more feasible and desirable every 
working day* 

Often the information that man¬ 
agers would like to analyze with their 
electronic spreadsheet programs is 
ready and waiting on databases on the 
company mainframe computer, wait¬ 
ing for an easy communications link to 
the workspace in the managers' desk¬ 
top computers. Electronic mail will 
help usher in a new era of office 
productivity, improving intercom¬ 
pany communications and ending 
vicious circles of returning caDs to 
people who've returned your calls, etc. 

Systems of computers and periph¬ 
erals linked together in adjacent 
offices and buildings, or local area 
networks (LANs), will bring about 
complete office automation and stan¬ 
dardize computer interconnections. 
But we're not quite there, yet. 

Office computers are no longer de- 
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signed for the exclusive use of com¬ 
puter professionals; from senior man¬ 
agement to the receptionist, em¬ 
ployees are expected to use computers 
as standard parts of the office en¬ 
vironment, Everyone from a trained 
analyst to a temporary secretary now 
needs to have access to information in 
databases and process it electron¬ 
ically. 

In business, a wide spectrum of 
individuals must share information; 
rarely is true personal data encoun¬ 
tered in corporate situations. One 
person might enter the basic data, 
another will edit or modify it, and a 
third will produce reports or graphic 
displays from it. Information is 
typically supplied by many sources 
but must be merged, managed, and 
distributed to be useful. Also, be¬ 
cause information is a valuable re¬ 
source, it must be protected from 
malicious or accidental misuse. 
Traditional multiuser computer 
systems, whether mainframe or mini¬ 
computer, are not well suited to this 
new type of automated applications. 
Conventional systems require large 
centralized facilities, inaccessible to 
the user. They require costly support 
staffs. Maintenance problems make it 
difficult to justify new development, 
resulting in today's widespread 
applications backlog. 


Conventional systems also lack the 
responsiveness, ease of use, and user 
orientation of the newer desktop sys¬ 
tems. They are designed for a more 
sophisticated, trained user, thereby 
limiting their usefulness for the far 
broader class of new computer users. 

This unsatisfactory state of affairs, 
contrasted with the benefits of friend¬ 
ly, fast, and economical personal 
computing, is spurring current desk¬ 
top computer development. 

The Communications 
Requirement 

Although often separated by dis¬ 
tance, allied users must work together 
cooperatively. On different floors, in 
different buildings, or in different 
states and countries, fellow workers 
must exchange information. For 
them, communications are no longer 
a luxury; they are essential and grow¬ 
ing daily in importance. 

Two recent developments, local 
area networking and personal com¬ 
puting, provide a way to address the 
needs of this new class of computer 
users; community microcomputing is 
the merger of these two technologies. 

Community microcomputing en¬ 
ables a community of users to share 
information that resides on common 
peripherals. Users share common 
programs and data as well as expen- 


60 May 1903 © BYTE Publications Inc 










Figure 1: Popular network configurations. The star network (la) is the most common 
of the early network types (such as the telephone system) and relies on the central node 
for control of operations. Bus configuration (lb), as used on the Ethernet and by cable 
television, allows nodes to be added or removed without impairing the network. The 
ring network (Ic) circulates all messages in one direction and may pass tokens to specify 
which node may transmit; a failure of any node may interrupt network operation. 


sive, high-quality equipment such as 
printers and disks. Individuals 
connected to a community micro- 
computing system have their own 
dedicated personal computers as well 
as support environments for com¬ 
munications and for sharing of pe¬ 
ripherals and information. Familiar 
personal computers, serving as desk¬ 
top workstations, provide a non¬ 
threatening setting that enhances the 
effectiveness of professional and cler¬ 
ical workers. These personal work¬ 
stations are open-ended, multifunc¬ 
tion tools that make possible word 
processing, data manipulation, 
graphics, and sending electronic mes¬ 
sages. 

Attributes of a LAN 

Local area networks are a special¬ 
ized part of the larger class of com¬ 
munications networks. They under¬ 
take the job of intercomputer com¬ 
munications within geographically 
limited distances in a very reliable 
and cost-effective way, ConventionaJ 
long-haul (telephone) lines and satel¬ 
lite systems are optimized for the 


transmission of analog or digital data 
over thousands of miles. Local area 
networks are optimized for use in the 
office or factory, over distances of 
hundreds to many thousands of feet. 

Local area networks typically are 
bounded by speed as well as distance, 
running several hundred thousand 
bits per second to as many as tens of 
millions of bits per second. 

Speed and distance, however, are 
not the only two design considera¬ 
tions of a local area network. LANs 
operate with digital data and exhibit 
high reliability of communications 
over the distances specified. A system 
of error detection must be added to 
the digital information to ensure that 
even a rare error will be detected. 
Additionally, an error-correcting 
mechanism is needed to ensure that 
the correct data is retransmitted. 

To accomplish retransmission, 
data is split into groups or packets. 
Each packet contains information re¬ 
garding its source and destination. 
Most local area network schemes 
permit a special form of addressing 
referred to as broadcasting, whereby 


a station may send a packet that is 
destined for all stations connected to 
the local area net. Multicasting is 
similar; however, in multicasting the 
targeted stations are a subset of the 
totality of connected stations. 

Typically, within the data packet, 
there are various acknowledgments, 
additional information concerning 
the sequencing of packets, network 
addresses, etc. This information is 
used to provide more sophisticated 
services to the programs running on 
the workstations than services simply 
based on a ^'point-to-point'' transmis¬ 
sion medium. Such sophisticated 
services include routing, dis¬ 
tinguishing which programs on a par¬ 
ticular machine are addressed, and 
identifying character sets and proto¬ 
cols in use. 

The error-recovery schemes used in 
local area networks generally make it 
possible to add a new station to a 
functioning communications network 
without disrupting ongoing opera¬ 
tions. This possibility results from 
several factors: First, the act of con¬ 
necting (or disconnecting) a new sta¬ 
tion to the actual network medium 
causes some momentary interference 
and errors. But the basic design of the 
network accommodates such errors 
automatically, by retransmitting the 
information. Second, because local 
area networks are designed as fully 
distributed systems, there is no 
central station or master list of 
stations that must be updated in order 
for the system to continue function¬ 
ing, This updating of station informa¬ 
tion takes place dynamically as the 
system runs. In more conventional 
communications schemes, it is gen¬ 
erally necessary to stop the system 
and take some global action in order 
to add or delete a network node. 

Network Topologies 

The form of the physical connec¬ 
tion of stations to the communica¬ 
tions medium generally faUs into one 
of three main categories: star, bus, or 
ring form {see figure 1). 

Telephone systems are the best 
example of the star configuration, or 
topology. Each instrument is con¬ 
nected via cable to the central office 
where the switching is done between 
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stations. To talk to your next-door 
neighbor, the information must flow 
to a main switching point, where it is 
processed by an exchange, then back 
to the house next door. 

Few examples of the star topology 
used in local area networks exist, 
other than the private-branch- 
exchange (PBX) telephone system, 
due to the problems encountered by 
having a specialized piece of equip¬ 
ment to service all the stations at the 
ends of the lines* In computer sys¬ 
tems, the services to be performed by 
the switch are likely to become more 
complex over time* This may require 
more than one piece of equipment, 
which makes it more difficult to 
arrange the equipment in a star 
configuration rather than in a bus or 
ring topology. 

The star topology seems most suit¬ 
able to a PBX-type system in which 
the main service requirement is data- 
switching from point to point* The 
data speed requirements are generally 
nominal (less than 50K bits per sec¬ 
ond), and the wiring exists in millions 
of offices* This type of network 
works efficiently when fairly power¬ 
ful multiuser systems are connected 
to it, thus providing the computing 
power for low-speed intelligent 
terminal devices. With many of the 
existing telephone systems manu¬ 
facturers preparing to introduce this 
type of network, it could well 
dominate in the future* 

The bus topology usually involves 
one long central spine of cable to 
which each of the nodes is connected* 
Nodes may connect directly, or as in 
many cases, they may be connected 
via a duster box, which provides for 
multiple station connections* By con¬ 
necting several cluster boxes, you 
obtain a treelike structure of intercon¬ 
nected cables, or a 'star of stars*'' 
This configuration still remains a bus 
in the sense that stations can still 
communicate directly without the 
need of an intermediary station* 

Bus schemes are sometimes found 
with two cables running to each sta¬ 
tion; one cable receives while the 
other transmits. In this case, all the 
transmitters are connected together 
via a bus that runs to a special head- 
end retransmitter. This retransmitter 


takes the signals, amplifies them, and 
broadcasts them on the receive cable 
to which all stations listen. Most 
community antenna television 
(CATV) systems work in this fashion* 
This system implies that stations can¬ 
not directly talk to each other but 
only via the intermediate amplifier* 
In this scheme, it is essential to make 
the head-end retransmitter extremely 
reliable, so that it is not the weak link 
in the network* Using this scheme 
adds significantly to the basic system 
cost; this is practical if the network is 
servicing a unit larger than an indi¬ 
vidual office, such as a complete 
building* 

A ring can be thought of as a bus 
that is closed back on itself* The ring 
topology does not have the flexibility 
that bus structures have, yet it forces 
more regularity into the system, 
thereby assisting in error-diagnostic 
and repair capabilities* In ring sys¬ 
tems, the information circulates 
(clockwise or counterclockwise), and 
it is possible to implement a scheme 
whereby a station can check to see if 
the data transmitted was received or 
not* This is done by looking at con¬ 
trol information that is inserted or 
modified by the receiving station and 
passed around the ring, sometimes 
followed by a token* 

One proposed ring system uses a 
pair of counter-rotating rings to cir¬ 
culate information* This system per¬ 
mits a nonfunctioning station to be 
isolated while all the other stations 
are still interconnected* On the other 
hand, adding or deleting a station 
from a ring system is more complex 
than with either the star or bus 
approach. The process typically dis¬ 
rupts the closure of the ring for sig¬ 
nificant periods of time during which 
the system is not operational* 

Standards 

The office is one of the most 
heterogeneous of all data-processing 
environments. Typically, companies 
have already acquired an assortment 
of word processors, small computer 
systems, and telephone exchange 
equipment and may be using outside 
timesharing services* Since one of 
the goals of a local area network is to 
facilitate the intercomputer com- 
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munications within the office, it is 
very attractive to imagine a local area 
network that can connect together a 
variety of equipment, present and 
future* 

The equipment must be compatible 
on many levels to accomplish this 
interconnection. Practically speak¬ 
ing, most vendors rely on the lack of 
interchangeability to prevent their 
customers from rushing off to the 
competition, and they do not actively 
publish specifications that enable 
easy substitution. Very often com¬ 
monality comes about in informal 
ways, in which a number of vendors 
play follow the leader, otherwise 
known as being IBM-compatible! But 
the world of communications is one 
domain in which the need for 
information interchange requires 
more than casual attention to 
standards. 

The ISO Reference Model 

The International Standards 
Organization (ISO) established a 
framework for standardizing com¬ 
munications systems, called the Open 
System Interconnection (or OSI) 
Model, The OSI architecture defines 
seven layers of communications 
protocols, with specific functions iso¬ 
lated at each level. The purpose of 
layered protocols is severalfold: one 
significant advantage is that differing 
lower-level implementation details 
can be hidden, while compatibility 
can still be achieved at the higher 
levels. This permits considerable 
variation in the basic electrical tech¬ 
nology, while retaining the funda¬ 
mental information flow between 
systems. 

Level 7 is the Application Level, 
which handles the utility aspects of 
network usage. Issues such as the 
identification of users, selection of 
services, or global network access are 
dealt with by Level 7. Typical pro¬ 
grams at this level are file transfer 
programs, terminal-to-terminal 
emulation capabilities, and electronic 
message programs. At this level, 
tasks are performed; all the lower 
levels are there to support applica¬ 
tions. 

Level 6 is the Presentation Level, 
which handles the conversion of data 
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The Praiessional^ Editor for 
Program Development 
Word Proc^sing 
Source Cor/efranslatioi^ 


Widely acclaimed as an editor, VElDiT has 
evolv^ to be much more. Onty VEDIT offers 
the combination of a versatile full screen 
editor integrated with a powerful command 
language. For the first time you‘ll be able to 
perform complex, yet useful, text manip¬ 
ulations that are virtually impossible with 
other editors or word processors* Plus, its 
customizability and hardware support 
ensure that VEDIT will be perfectly matched 
to your individual needs and to any 
microcomputer you are ever likely to own. 

With two modes of operation, VEDIT never 
compromises its spe^ or ease of use for its 
power and sophistication. As one reviewer 
(Bradford Thompson, BYTE) wrote: 1f this 
review gives you an appetite for simplicity 
while editing, then VEDIT is well worth 
considering.* Its command language, based 
on TECO, is virtuaJly a text oriented 
programming language, allowing command 
macros to be created, loaded and saved on 
disk* Yet its simplicity aibws even a novice to 
perform tasks beyond the capabilities of any 
word processor. 


VEDIT cuts programming time in half - with 
multiple file handling, macro capjabiDty and 
special features for Pascal, PL/^, *C\ Cobol, 
Assembler and other languages. And it can 
help with source code translations (example 
ZILOG to/from irfTEL translator macros are 
included). A complete line of translators will 
be available by the year's end. 

Word processing is a snap with word wrap, 
paragraph and print functions. Command 
macros free you from tedious search/re¬ 
place operations. Hundreds of search/re- 
place on dozens of files can be performed by 
VEDIT without waiting or intervening. 

VEDIT easily configures to your favorite key¬ 
board layout Use any function or cursor 
keys you wish* it optimally supports nearly 
every 8080, Z80 and 8086 computer. 

Go ahead and expect a lot from VEDIT. Its 
performance and our support will satisfy 
your nrxjst exacting needs. 

To order, please specify your 8080, Z80 or 
8086 microcomputer, operating system and 
disk Format 


IBM PC, Dispiaywriter"Zenith ZlOO and Z89“!HI£C APCDEC RainbcM-and VT180 " Televideo 802 
TRS-80 I. II and 16 “Xerox 820° Apple ll Softcard°SuperBrain “ ISorthStar 
MP.'M*CP/M-86 “ MP/M-86 “ Concurrent CP/M-Bfi “Oomix" Turbo DOS" MSDOS “ PCDOS 


VEDIT - Disk and Manual 

8O0O,Z8OorlBMPC.$150 

CP/M-86orMSDOS.$195 

Manual only. .$18 



COMPARE VEDIT*S FEATURES 

• True Full Screen Editing 

• Horizontal scrolling 

• Edit files one disk in length 

• Automatic Disk Buffering 

• Compact (only 16K) and Fast 

• Display of line and column ^ 

• Set/Goto text markers 

• "Undo* key to restore line 

• Automatic Indent/Undent 

• Adjustable Tab positions 

• Repeat function key 

• Text Move and Copy 

• 10 Scratchpad Buffers 

• Load/Save buffers on disk 

• Powerftjl command macros 

• Directory display 

• Edit additional (small) 

files simultaneously 

• Insert another disk File 

• Unlimited file handling 

• Recovery from 'Full Disk' 

• Change disks while editing 

• Word wrap, format paragraph 

• Simple Printing 

• 150 page indexed manual 

• Startup command file 

• Menu driven installation 

• Program CRT function keys 

• Support newest CRT terminals 

• Support smart CRT functions 

• Flexible Memory Mapped support 

• Customizable keyboard layout 





CP/M and MP/M are re^stered uodemarks o# DigitBl Resesrchi Inc. 1( w fl regSsttrfcd irademaftL 
of /'f'ple Computer, Inc. MS-DOS and Softcaid are trademarks of Miciosolt TRS-80 is a IrademaFk 
oF Tandy Cofpwatnn- BM is a tnidcfnaili of htenratlona] Business Machines. 


CompuView 


PRODUCTS, INC. 

1955 Pauline Blvd., Suite 200 ^ Ann Arbor, Michigan 48103 ° (313) 996-1299 
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from one format to another. This 
involves the packing and unpacking 
of data, changes in character set, 
expansion of graphics commands, 
and encryption. 

Level 5 is the Session Level, in 
which the establishment and termina¬ 
tion of streams of data from station to 
station are handled. Level 5 is typi* 
cally responsible for mapping 
network-oriented addresses into more 
logical process or port names on the 
local workstation. 

Level 4 is the Transport Level, 
which manages a lower level of con¬ 
nection than the Session Level and 
handles the connections needed to 
deal with messages that exceed the 
maximum packet size of the network. 
Making a reliable end-to-end connec¬ 
tion across an imperfect basic net¬ 
work is done by Level 4, Error con¬ 
trol, sequence checking, handling of 
duplicate packets, flow control, and 
multiplexing issues are the main con¬ 
cerns of this level. 

Level 3 is called the Network Level, 
It deals with the routing of informa¬ 


tion from node to node via inter¬ 
mediate nodes and stations. This is 
often not required on the local net¬ 
work itself due to the broadcast 
nature of the information exchange, 
or because of direct addressing pro¬ 
vided by the network hardware. 
Interconnections between more than 
one LAN, however, require a func¬ 
tional Level 3. 

Level 2 is referred to as the Data- 
Link Level, The data-link deals with 
the actual packets themselves and 
provides for the addition or removal 
of header and framing information 
surrounding the actual data contents. 
These headers provide for timing sig¬ 
nals, error-detection checksums, and 
station addresses for hardware recog¬ 
nition, It is the data-link level that 
incorporates the access strategy for 
sharing the basic cable among many 
stations: for example, whether it is a 
round-robin protocol, controlled 
token-passing, or a probabilistic con¬ 
tention scheme. 

Level 1 is the Physical Level, which 
defines the electrical and mechanical 


characteristics of the network. The 
particular signaling scheme used, 
modulation techniques, frequencies, 
and voltages employed are all speci¬ 
fied at this level. 

See table 1 for an idea of how the 
major microcomputer networks fit 
into the ISO framework. 

Adoption of Standards 

Clearly a need exists for some level 
of electrical compatibility at which a 
standard connector, standard signal¬ 
ing levels, etc., are used to successful¬ 
ly build fully integrated office sys¬ 
tems that directly link together dis¬ 
parate office equipment. The most at¬ 
tention has been on the layers that 
deal with these issues, namely, Levels 
1 and 2, This attention should result 
in the availability of standard com¬ 
ponents that a variety of manufac¬ 
turers can use, thus reducing the cost 
to the consumer. This attention also 
follows the industry's tendency to feel 
that once the hardware is compatible, 
the software '"can always be fixed 
later,"' It is interesting to note that this 


Hie iMosf Promising Duet 
For An Orshestra* 

Dur duet is pertest tor a single vser system. 

Tlie same duet performs even better in a multi-user orcliestra. 



S-100 Disk Controllei 
8"^ ond/ar floppy dfti 
SASI (ANSI, SCSI) hord d|i| 
Single and double densIty^ 
ind double side Softwai^ 
implementation on CF/M^ 
2.2 and TurboDOSi 


Module 
controller 
host adapter 


5*100 Single Board 
Computer Single 
or multi processor 
Pro- 

grommable master 

Redundant pro- 
cessor manipulation 

4MHz Z80A or ^ 

6MHz Z80B CPU 

64K RAM end 2K EPROM with monitor 
2 serial, 2 parallel, 4 timer 

ports Bi-direcfional inter- _ 

processor channel Dual 
mode serial ports Interface 
Multi-layer PCB construction. 
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JUST THINK...DEA1B? DEMO 
SOFTVUARE FOR ONLY $295 



We think yon think the same way 
we think . . . that the best way to sell 
hardware is by demonstrating what it 
will do. That's why weVe 
put so much emphasis on 
developing the best 
software demonstration 
system in the industry, 

Literally thousands of 
computers worldwide are 
now being sold as the result 
of our demonstration software 
We make it as easy and 
inexpensive as possible for 
you to get our demonstration 
system because we know 
from years of experience that 
after you see our dealer demo 
package you’ll buy our software 
, . . and so will your clients and 
customers. That’s why we send you 
our entire Financial Software Scries 
demo for only $295, or you can 
get all the business applications 
listed here for just 
$595. And both 
packages 
include 
valuable 
promotional 
materials designed 
to help you close 
the sale. We are one 
of the largest software 
manufacturers in the industry 
because wc give you the very 
best quality, selection and support 
available anywhere ,,, plus a demo 
system that, more than anything else, is 
designed to help you sell your hardware. 
We did it that way because we chink 
we know how you think. For complete 
details, just give us a call, or send a card. 


FINANCIAL General Ledger• Accounts Payable • Accounts 
Receivable • I^yroll • Cash Receipts/Disbursements •Job 
Costing • Inventory Control • Order Entry/Invoicing MED¬ 
ICAL/DENTAL Office Scheduler • Patient Billing • Ac* 
counts Receivable • Insurance Forms SCHOOL MANAGE ¬ 
MENT Student Record Keeping • Student Scheduling 
Fund Accounting CHURCH MANAGEMENT • Pledges 
and Cootributions^Membership Rosters 
• Talent Index • Fund Accounting 
Office Scheduler WHOLE ¬ 
SALE DISTRIBUTION Pur¬ 
chasing and Receiving • In* 
ventoiy Control • Invoicing 
and Receivables • Sales 
Commission • Reporting 
Backorder Management 
MANUFACTURING 
INVENTORY CON ¬ 

TROL Finished Goods 
Inventory Management* 
Parts Inventory Manage- 
Parcs Purchasing 
and Receiving • Bill of 
Material • Production 
Scheduhng 


INTERNATIONAL 
J MICROSYSTEMS 

1^45 Metcalf* Shawnee Mbsion. KS 66202 
(913) 677-1137 


Ail JMS business 
ap^plicadans fcquirc S 
or 16 bit veiiions of 
or 
and 

CBASlC** coEninf 
soon and 

C&B6'* ...rcgdstertd 
trademarks of DigitaJ 
Reseafi-h Cotp. 
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Compute While You 

the Buffer that 



Your computer is a real wKiz 
when it comes to time. Like 
you, it wt)rks fast. But most 
printers don’t. Most printers 
are .sknri If you ever have to 
wait for your printer you are 
wasting time. Valuable time. 

But with Micmfiizer, theres 
m more waitii^^^gggg 

helps you' 
faster, tcx). 


any data processing envin >n- 
menr, it’s truly tlie “any 
computer any printer” nufile 
With iiK )dels for any tlata 
transmission need. Serial or 
parallel. Or to interface in- 
compatihie devices. And 
^ theres always the 
tniditional Quae 

hiiffer avail- ^ 


THE “ANY 
COMPUTER ANY 
PRINTER” BUFFER 


MICROFAZER 
REMEMBERS IT ALL 

Microfazer stores data fre tm 
your computer in its own 
memory, then sends it to 
the printer at a mte the 
printer can handle. And 
Microfazer can be expand¬ 
ed at any time to meet all 
your future requirements. 
Tlie print buffer that offeis 
5 12 n of memory—a full 
half-megabyte—Microfazer 
can handle any buffer task. 

Word Processing. 

Accounting. 

Graphics. 




mexiems 

Perfect 

for 


Microfazer goes with a 
thing. Printers. Plottei 




Available at retail stores worldwide. 







CHRONOGRAPH 


Print with Microfazer; 
Remembers It All. 


\t)u name it. 


So stop worrying about 
losing vital data because 


losing vital data because 
you run out of hulFer space. 
vCbatever the job—no 
matter what the size— 
Microfazer remembers it all. 


stand alone or stack with 
other peripherals. To snap 
onto the back of the pop- 
iilar Epson printer. There’s 
even a model that plugs 
inside an Epson! 


BUT MICROFAZER 
REMEMBERS MORE... 

Microfazer remembers to 
give you the hardware tea- 
hires youVe looking tor in a 
print buffer. Features that 
include a Ready LED, 
inanual Reset and Pause/ 
Gipy buttons. And Miertv 
krzer comes in a variety' 
of convenient 
sizes. T> 


AND PRICED 
RIGHT TOO 

And with Microfazer yLiu 
don’t have to wait because 
of price. Parallel to parallel 
versions start at $159 

{8K), serial to par¬ 
allel and par¬ 
allel 






-VG-r. • ■ i ^ 


.'/vr' 


t 

Special versiori 

for attaching directly 

to the popular Epson printer. 


to serial versions start at 
$199 {8K with cable), and 
serial to serial vetsions start 
at $229 (8K with power 
supply). 

Available in models from 
8K to 512K. 


So stcip vyaiting t>rr your 
printer. G'lmnute while 


printer. Qaupute 
you print with Mi' 


you print with Microfazer. 
Yott'll rrever have tti wait 


again. 


MlCROhAZtR. 

THE PRINT BUFFER. 
TH.AT REMEMBERS IT .ALL. 




QUADRAM 


CORPORATION 

A D<vi»on ut Inl&liigenE Systems 


4357 Park Drive / Norergss, Ga. 30093 / (404) 923-6666 
TWX 810-766-4915 (QUADRAM NCRS) 
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Local Area Networks In the ISO Reference Model 


Level 


7 

Application 

Constellation: pass¬ 
word entry, disk back¬ 
up, and diagnostics 

Constellation: pass- 
word entry, disk back¬ 
up, and diagnostics 

electronic mail, 
virtual disks, file > 
transfer 

electronic mall, 
print spooler, 

3270 emulation 

text, graphics, and 
print formatting; 
electronic mail 

6 

Presentation 

Constellation 

Constellation 

PLAN 4000 

3COM 

Xerox Network 
Systems Courier ; 

5 I 

Sossion 

Constellation 

Constellation 

PLAN 4000 

3COM 

Xerox Network 
Systems 

4 

Transport 


Omni net 

Xerox Network 
Systems 

Xerox Network 
Systems 

Xerox Network 
Systems 

3 

Network 


Omninet 

Xerox Network 
Systems 

Xerox Network 
Systems 

Xerox Network 
Systems ^ 

2 

Datallnk 

poiled 

(switched) 

Motorola 

ADLC 

(CSMA/CA) 

AHCnet 

Ethernet 

Ethernet 

1 

Physical 

parallel 

34-wi're 
flat cable 

RS-422A 

twistedpair 

cable 

ARCnet 

Ethernet 

Ethernet 

Vendors 

Corvus 

Multiplexer 

Corvus 

Omni net 

Nestar 

PLAN 4000 

3COM 

Ether series 

Xerox 


Table 1: Microcom;:7wfer local area networks in the levels defined by the International Standards Organization reference model 
The ISO model provides only a framework not a standard. Most network systems (like Ethernet) implement only a few of the 
layers. 


type of standardization arg\iment 
actually mns contrary to the purpose 
of the OSI model; the OSI model 
attempts to preserve compatibility 
across applications by permitting 
variation in the lower levels as long as 
they are fully shielded from the 
higher-level programs. 

IEEE 802 

A great deal of attention has been 
focused on the activities of the IEEE 
(Institute of Electrical and Electronics 
Engineers) 802 Committee, While de 
facto follow-the-leader-style stan¬ 
dardization may be the dominant 
trend, official standards processes are 
important in the communications 
world. Hence, all the major computer 
manufacturers have participated 
actively in the IEEE standards work 
on local area networks. 

A curious state of affairs has de¬ 
veloped in the IEEE 802 Committee. 
After substantial initial activity, the 
Committee finally recognized the 
impossibility of adopting only one 
standard that would satisfy the varia¬ 
tions in speed, distance, reliability. 


cabling, etc., required by the com¬ 
puter industry. Rather than to give up 
entirely, the current plan is to have a 
series of alternatives, each with 
several options. However, even this 
strange and indecisive proposal com¬ 
pares favorably to what is essentially 
anarchy in the current choice of prod¬ 
uct offerings. 

The IEEE 802 standards are split 
into three main areas: (1) 802-3, a car¬ 
rier-sense multipie-access with colli¬ 
sion detection (CSMA/CD) system, 
based on the design of the Ethernet 
system; (2) 802-4, a token-passing bus 
network, and (3) 802-5, a token-pass¬ 
ing ring network. The latter is 
especially interesting to industry 
observers since IBM is its strongest 
advocate in committee and public 
technical discussions. Each of these 
fundamentally different schemes has 
at least three or four alternatives, 
which vary such parameters as data 
rate, transmission medium, distance 
traversed, and modulation and en¬ 
coding techniques used. For example, 
within the token ring scheme, there 
are four variations of speed (1, 4, 10, 
and 20 million bits per second) using 


two different types of cable (150-ohm 
twinax, or a bundle of three lines of 
75-ohm coax). 

It is likely that the American stand¬ 
ards for the lowest levels will be 
adopted during 1983. The years of 
work that went into the standardiza¬ 
tion process thus far are a portent of 
even more complex activity needed to 
standardize at the higher levels of net¬ 
working protocols. Some companies, 
like Xerox, have published the stand¬ 
ards they have adopted for their own 
products, and this encourages other 
companies to do the same. The Na¬ 
tional Bureau of Standards has pro¬ 
posed a series of higher-level pro¬ 
tocols for the transport level and elec¬ 
tronic messaging. 

For users of networked office sys¬ 
tems, this is an unfortunate state of 
affairs since they are primarily inter¬ 
ested in the Application Level. Users 
want to move information from sys¬ 
tem to system, have it shared between 
machines with different internal hard¬ 
ware, and be able to display graphs 
on a variety of screens with different 
qualities and features. No doubt this 
capability is the ultimate goal of 
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Starts now at $775. 

The ultimate under ^iiO(fprintinq machirte. 



Save the expense of a costly daisy 
wheel. Eliminate the limited capa¬ 
bility of cheap matrix printers. And 
get plotting in the process!! Get the 
all new, advanced MT160 multi¬ 
functional micro printer. You’ll be 
amazed that such a small printer 
can house so much horsepower. 

Capability? You name it, this 
printer’s got it. A resident Report 
Package puts you in the Word 
Processing world.. .letter quality 
characters, proportional spacing, 
margin justification, auto center¬ 
ing. A resident Graphics Package 


lets you plot whatever your micro 
wants to portray. The standard 
print mode lets you generate re¬ 
ports fast-speeds up to 200 lines 
per minute. Also, print eight diffe¬ 
rent resident character widths. 

There’s more. Clip-on paper 
handling attachments let you use 
fan-fold forms, letterhead, cut 
sheets or continuous roll paper. 
The control panel has a “menu 
select” for machine configuration. 
When you look under the hood, 
you’ll see what is meant by “solid 
construction.” And the MT 160 is 


plug compatible to your micro. 

Tally has the printers for today 
that you won’t outgrow tomorrow. 

Mannesmann Tally. 8301 South 
180th Street, Kent, Washington 
98032. Phone (206) 251-5524. 

MANNESMANN 

TALLY 

Computer printers manutBCtured /n the 
U.S. and Europe for world wide markets. 


IN DISTRIBUTION NOWl 


WEST 

Anacamp 
(20S) 831-1113 
Byte industftes 
(41S) 7B3-8272 
Paragon Sales 
(40B) 263-9510 


PGI Diatribulion 
(6023 967-1421 
Waybem 
(714) 554-4520 
Western Micro Systems 
(406) 725-1660 
Acorn Data Products 
(303) 776-6644 


CENTRAL 
(nfommaifon Systems 
(312) 223-5480 
□. L. MacMeil, Inc- 
(312) 952-8300 
Sysprrnt 
(2143 669-3666 
TeK-Atds 
(312) 670-7400 


EAST 

Computermaiix 
(904) 8r7B-4121 
Oigrtel SoLutions 
(404) 95&4463 
Micro DfSlributora 
(3013 466-6450 
Harisen 6 Hughes 
(2013 652-7055 
CPI 

(315) 476-6664 


Tech Deia 

(813) 577-2794 

US Plus 

(203) 234-0444 

Manneemenn Tally Canada 

(41B) 661-9783 

Nation-wide 

Hall-Mark Eleotronios 

(214) 343-5000 

Kierulff Electronics 

(2213) 725-0325 
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standards activities for LANs, yet the 
prospects for resolution appear to be 
years away. 

Office systems buyers should, 
therefore, not anticipate that a local 
area network will make it possible for 
their IBM Displaywriter to talk to 
their Wangwriter and then to their 
CP/M machine without the addition 
of special programs and services to 
make it possible. Similarly, the adop- 
tion of electrical standards, whether 
by official committee or de facto 


adoption, does not solve the funda¬ 
mental difficulties inherent in han¬ 
dling a variety of computers, with 
different operating systems, lan¬ 
guages, and databases. Local area 
networks expose these problems to 
the harsh light of day; they are not re¬ 
sponsible for having caused them. 

Cost and Acceptance 
in the Office 

For a wide range of applications, 
community microcomputing solu- 



Indiig EAm Z-BO. S100 Disirikiilnl Ppoccssiig. 

S475.00 


Memory transfer rates of 5f7Kbytes/second, 
direct memory access ^ memory mapping and 
host to slave requests via interrupt control make 
tfie CPS-MX fast. And easy to integrate. Fully 
compatihle with TURBOdos^", Intercorttinentat 
Micro System's slaves are available in four 
versions: synchronous or asyrK^hronous serial 
port, 4Mhz or 6Mhz, The choice is yours. The 
CPS-MX also allows the bus master to utilize 
slave memory at the user^ discretion. The slave 
then acts as a &4K RAM card. 

The CPS-MX is also easy to integ rate with 
Intercontinental's full line of SlOO products: 
CPZ-48000SBC. 
single board 
computer with 
64Kon board 
RAM, 4 I/O 


channels, memory management, on board 
floppy controller, DMA and vectored priority 
interrupts; and 256K bank selectable or 
contiguous memory. 

A complete line of personality boards allow 
easy Interface to anything from a floppy to a 
winchester, including modems and printers, arKi 
don't take up any S-100 bus space. 

Best o1 all is the price. The CPS-MX starts at 
$475.00. That^ right, up to 65% less than what 
you have been paying for products that may not 
measure up. 

Call Intercontinental Micro Systems today 

We'd like to send you information 
on the S^IOO slave alternative. 



1733 South Douglass Road, Surte E, Anaheim, Caiifomia 92806 (?14) 978-9758 Telex: 6784C1-TA0-IRIN 


TURBOdDS is a iFXtemirh □! Sattwarie ZOOOJnc. 


dons are far more economical than 
conventional multiuser minicomputer 
approaches. Community networks 
are less expensive to purchase and, 
due to lower overhead, less expensive 
to operate* Fitting easily within exist¬ 
ing office environments, community 
networks are less expensive to install 
than dedicated computer facilities. 

More than price alone separates the 
personal computer local area network 
solution from traditional computing 
systems. To achieve productivity 
gains, workers must accept a system 
rather than resist it. Using familiar 
personal computers as workstations 
significantly aids in that acceptance. 
If a LAN functions transparently, the 
users see the network as an extension 
of their own personal environment 
rather than as a complex distributed 
data-processing system in which 
they feel like mere “nodes.'' The users 
feel that they are controlling their 
environment, not being controlled by 
it* This feeling of control and 
individuality by the user is the single 
most important difference between 
traditional systems and community 
microcomputing systems. 

This article does not attempt to 
completely survey the available local 
area network hardware and software 
for personal computers in office 
applications. Instead, 1 will try to 
give several particular illustrative 
examples and let the interested 
readers follow up directly with their 
local computer vendor or by study of 
the references. 

First, let's look at some of the 
microcomputer vendors who have 
gone ahead and designed their own 
proprietary networks for their own 
machines* 

Proprietary Networks 

Apple Computer Inc. recently 
announced a network for Apple 
products but has not delivered actual 
hardware and software or complete 
details on it yet. Applenet is described 
as a l-megabit-per-second network, 
connecting as many as 128 stations 
over at most 2CK)0 feet. It uses a 
twinax cable, which runs between a 
series of transformer-coupled boxes 
that permit as many as four stations 
to tap in at a time to the main bus. A 
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CjrtiidRC* Tape/H*rdFilc Syit<‘m 


Tal (grass tl?cti(iiOlog»es 


TALLGRASS AND 
YOUR IBM® PC 

Tallgrass Technologies is 
the industry leader in 
Winchester HardFile™ and streaming tape subsystems for the 
IBM® PC, Fortune 500 corporations, banks, governmental 
agencies, and small businesses throughout the world depend 
on Tallgrass HardFile subsystems for their mass storage and 
backup requirements* 

Tallgrass offers formatted capacities from 6,25 Mb to 70 Mb 
with integral streaming tape back-up. Our proprietary disk/ 
tape controller with integral lOK track buffer optimizes read/ 
write activity and, coupled with our DMA host interface, 
offers high performance previously unavailable with 
disk systems. 

WHAT ABOUT DATA INTEGRITY? 

Tallgrass offers backup on ANSI standard Vi" tape cartridges, 
instead of the usual floppies, video cassettes, or low-capacity 
removable Winchester devices. The Tallgrass 12*5 Mb 
formatted Hardfile can back itself up on a $39.95 data 
cartridge in less than 10 minutes I 


AH Tall^ass Hardfiles are equipped 
with a dedicated landing zone where the 
read/write heads land. This protects 
against incidental damage and data loss 
during power-downs and transportation* 

TALLGRASS IS UNSURPASSED 

WeVe done our homework in engineering and building a 
reliable HardFile subsystem with remarkable performance and 
convenient backup for the most stringent on-line mass storage 
and off-line archival requirements* 

From $3095 including integral tape backup. Available from 
COMPUTERLAND® and other participating computer dealers. 


Exclusive Canadiart EHstributof; 
Micro-Ware^^ 

440 Phillip St. 

Waterloo, Ontario N2L 5R9 
(519) 884-4690 


ExdtiSwe European Distributor: 
CPS Computer Group, Ltd, 
Birmingham, 
England 827 613H 
(021) 7073866 


Tallgrass 

Technologies 

corporatlai 
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spokesperson stated that Apple 
expects the networking hardware to 
sell for less than $500 per station and 
be available at the end of 1983. Al¬ 
though the network was announced 
as part of the new Lisa computer, 
Apple stated that Applenet will also 
be available for the Apple II and III 
machines. No details were given on 
the kinds of hardware or software 
services that will be made available 
with Applenet. 

Altos Computer Systems intro¬ 
duced its own Altosnet during 1982. 
This system can connect together as 
many as 32 stations at a data rate of 
800K bits per second. Each system 
attachment costs $295. Currently, 
Altosnet appears to be available only 
for the interconnection of more than 
one Altos multiuser (Xenix) system to 
another. It cannot be used to network 
independent single-user personal 
computers at this time. 

Digital Microsystems has been one 
of the pioneers in this field, providing 
the Hinet system. It connects as many 
as 32 users at 500K bits per second, 
by a maximum of 1000 feet of multi¬ 
wire ribbon cable. Digital Microsys¬ 
tems has recently introduced a series 
of special workstations, specifically 
for use on its network, which do not 
incorporate local disks. This is one of 
the first network-only workstations 
available in the microcomputer 
world- 

North Star Computers provides the 
Northnet system for its Advantage 
microcomputer. This system supports 
CP/M-only applications and permits 
the sharing of resources in a 4000-foot 
end-to-end network. The network 
runs at 1 megabit per second and 
costs approximately $400 per station, 

Cromemco Inc. provides its own 
C-Net, which is a twinax-cabled sys¬ 
tem running at 500K bits per second. 
It costs more than $1000 per user if an 
interface is dedicated to each work¬ 
station but drops to less than $500 if 
shared among 5 or more users. 

Vector Graphic developed its 
LINC (local interactive network com¬ 
munications) system, which is a 
token-passing network, running at 
750K bits per second, over two 
twisted-pair cables. As many as 16 
stations can be connected over a 


2000-foot distance, at a cost of about 
$750 per station. An enhanced ver¬ 
sion of CP/M is provided for net¬ 
work access. 

Nonproprietary Networks 

Only a few networks were devel¬ 
oped by a computer vendor and then 
subsequently adopted by a number of 
other companies for their own use. 
There are three prime candidate net¬ 
works in this area: the Corvus Omni- 
net, Xerox Ethernet, and Datapoint 
ARCnet (attached resource computer 
network). 

The Omninet system is designed 
for educational and small-business 
markets. As many as 64 stations can 
be connected to a 1000-foot cable. Re¬ 
peaters can be used to extend the 
cable length to as many as 4000 feet. 


The three prime 
candidates for standard 
networks are the 
Corvus Omninet, Xerox 
Ethernet, and the 
Datapoint ARCnet. 


Omninet transmits data at 1 megabit 
per second, and a variety of micro¬ 
computer interfaces is available from 
Corvus Systems Inc. The interfaces 
range in cost from about $500 to 
$750. Corvus has worked with 
several computer vendors and 
licensed the technical details to them 
for use with their own offerings. 
Some examples of these companies 
are Dictaphone, Onyx, NCR, and 
Texas Instruments. Corvus also offers 
the simpler Multiplexer that shares 
time on the peripherals and uses the 
same high-level Constellation soft¬ 
ware that Omninet does. Corvus now 
manufactures its own office worksta¬ 
tion, known as the Concept, which 
comes with a network interface as a 
standard feature. 

Xerox Corporation has developed 
and licensed its own networking sys¬ 
tem, Ethernet, with the support of 
Intel, Digital Equipment Corpora¬ 
tion, and many other manufacturers. 
Ethernet communicates at 10 mega¬ 
bits per second and can connect as 
many as 1024 stations attached to a 


series of segments that span as much 
as 7600 feet. Each station is given a 
unique 48-bit address, and Xerox pro¬ 
vides a means of coordinating 
addresses and protocols on a world¬ 
wide basis. The Ethernet scheme pro¬ 
vides the technical basis for one of the 
three IEEE committee standards. Due 
to the very early availability of the 
technical details from Xerox, Ethernet 
achieved a large measure of de facto 
acceptance prior to any formal adop¬ 
tion. Xerox has also released many of 
the details of the higher-level proto¬ 
cols, the Xerox Network Systems, 
that it uses throughout its network 
products; this, too, has led to sig¬ 
nificant de facto standardization to 
date. 

Due to Ethernet's high performance 
and tight technical specifications, 
Ethernet controllers have been more 
expensive than other offerings. The 
recent production of custom very 
large scale integration (VLSI) chips 
has lessened the disparity, and the 
3COM Corporation has introduced an 
Ethernet controller for the IBM PC, 
with a price of $950 per station. The 
3COM Corporation also offers a 
shared hard disk, Ethershare 
($11,500), and software packages to 
use with it. Etherprint ($750) enables 
several users to share printers, and an 
electronic mail package, Ethermail 
($1500), provides sophisticated office 
communication for as many as 1024 
users. The 3COM Corporation has 
agreed to provide Ethernet controller 
cards to Apple for use tn all Apple's 
personal computers, including the 
Lisa, and also supplies controllers on 
an original equipment manufacturer 
(OEM) basis to companies such as 
Altos Computers and Digital Equip¬ 
ment Corporation. 

Datapoint Corporation introduced 
its ARCnet system for linking 
together its own series of office equip¬ 
ment products beginning in 1977. 
Since then the product has expanded 
and, due to the thousands of systems 
being sold, was reduced to VLSI cir¬ 
cuitry early. These circuits are avail¬ 
able without any licensing fees or 
restrictions from their manufacturers, 
which is a more open stance than that 
taken with the previous two systems. 
ARCnet communicates at 2.5 mega- 
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~r\zi/' oonn multi-purpose the performance/ 

I [Zr\ OSCILLOSCOPES _ PRICE STANDARD 

Tek’s most successful 
scope series ever: At $1200-$1450, 
it’s easy to see why! 



Wrde-range verti- 
€al sensitivity: 

Scale factors from 
100 V/div (10X 
probe) to 2 mV/div 
(IX probe). Accurate 
to 1^3%. Ac Of dc 
coupling. 


Two high-sensitivity 
channels: dc to 60 
MHz bandwidth 
from 10 V/div to 20 
mV/div; extended 
sensitivity of 2 
mV/div at > 50 
MHz. 


Complete trigger 
system. Includes 
TV field, normal, 
vertical mode, and 
automatic: internal 
external and line 
sources: variable 
holdoff. 


Probes included. 

High-performance, 
positive attachment 
10-14 pFand 60 
MHz at the probe 
tip. 


Delayed sweep 
measurements: 

Accurate to z3% 
with single time- 
base 2213: to 
±1.5% with dual 
time-base 2215. 


Sweep speeds: 

from 0.5 s to 50 ns. 
To 5 ns/div with XI0 
magnification. 


l^tronix 


In 30 years of Tektronix oscil¬ 
loscope leadership, no other 
scopes have recorded the 
Immediate popular appeal of 
the Tek 2200 Series. The Tek 2213 
and 2215 are unapproachable for the 
performance and reliability they 
offer at a surprisingly affordable 
price. 

There's no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 65%. Cut 
cabling by 90%. ''/irtually eliminated 
board electrical connectors. And 
eliminated the need for a cooling fan. 


Yet performance is written all over 
the front panels. There’s the band¬ 
width for digital and analog circuits. 
The sensitivity for low signal mea¬ 
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

The cost: $1200* for the 2213. 
$1450* for the dual time base 2215. 

You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 


probes, operating manuals, 15- 
day return policy and full Tektronix 
warranty. 

For quantity purchases, please 
contact your local Tektronix sales 
representative. 

Order toll free: 
1-800-426-2200 
Extension 54 

In Oregon call collect: 

(503) 627-9000 Ext. 54 


^Price F.O.B. Beav&rtori, OR. Prfce subject to change. 

lektronix- 

coMwrria to gkOBi.ENCE 


Copyright(©1982. Tektronix, Inc. AH rights reserved. TTA-330 
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The next generation ISAAC/Apple 




Important advances 
in the proven lab computer. 


Apple is the world's most popu¬ 
lar personal computer Now the ISAAC/ 
Apple is the world's most flexible, 
most accessible, most useable tabora- 
tory computer system. 

More than a thousand ISAAC/ 
Apple Laboratory Computer Systems 
are already at work, handling hun¬ 
dreds of applicatbns in laboratory 
electronic t^ and process control 
environments. Now this errormously 
successful system has been signifi¬ 
cantly imprav^. 

To begin with, the system uses 
either the Apple II Plus or the new 
Apple lie, with improvenents like 
expanded 64K memory, easier-to-use 
keyboard, and enhanced operating 
sy^em. Then there are new ISAAC 
enhancements: expanded software, 
new hardware and newflexiblity. 

Softening a hard job. 

Your work is demanding 
GTKXigh already. You shouldn't have to 
struggle with software. So ISAACS 
Lab^ft extended BASIC has been 
made even more pov\®fful with no 
sacrifice in easenDt-use, and convenient 
new utilities and application programs 
have been added. For example, there^ 
a new high-speed data acquisition 
utility and a program that makes 
formatting graphs a breeze. 


Then there are menu-driven 
"no programming" software packages 
for thermocouple data logging (DATA- 
TEXT) and chromatography data 
handling (CHROMATEXT), and soft¬ 
ware for communications to host or 
other persona! computers. 

No software anywhere works 
better in the lab. And, of course, no 
other software offers you the impor¬ 
tant advantage of Cyborg professionals 
ready to assist you in ayifiguring and 
supporting the best system for your 
individual application. 

Hardware that makes 
getting started easy. 

The new moct/i^r ISAAC Model 
41A now joins the fulLfeatured Model 
91A in Cyborg^ line. When you choose 
the 41 A, you can buy only the compo¬ 
nents your specific application requires, 
meaning entry-level prices are lower 
—as bw as $4,000 including the 
Apple lie, >t>u can then add expansion 
rnodules—A/D, D/A, Binary I/O and 
more—as you grow. 

Then there^ the new Data- 
Mem Card, a 147K merriory buffer. 

It frees more of the Applet internal 
merTX3ry for your programs and data. 
And there^ a remote input system for 
pre-amplification of signals from 
thermocouples (K, J, T and others), 


RTDs, strain gauges, instruments and 
any other digital or analog signal. It 
can handle just one instrument or as 
many as 256 channels, at distances 
up to 50 feet. 


Your laboratory solution. 

The computer's impact on the 
laboratory is no longer a matter of 
conjerture. Everywhere, computers 
are bringing new speed, accuracy, 
and ease of use to data handling and 
storage. 

And now Cyborg, the recog¬ 
nized leader in personal laboratory 
computer systems, introduces a new 
generatbn ISAAC/Apple ^em, 
hiding flexibility, affordability and 
even more computer power 

tf you want more from your 
instruments or sensor-based sterns, 
you should have ISAAC/Apple working 
for yau. 

And the very first step in that 
direction is to find out more. Call, 
write or check the reader service 
number below, and well rush you 
information that can bring your labora¬ 
tory into the computer age. 


55 Chapel Street, Newton, MA 02158, {617) 964-9020, (800) 343-4494 


Cyborg' 


Apple is a registered Irademark of Apple Camputar, Inc. Cybcng is a registered trademark of Cyborg Corporatioti, Chromaiejci. Datalexi and LabSoft are trademarks ot Cyborg Corporallcn. 
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to select their environment based on 
the available application software, 
and not the other way around* 
Nestar, like Xerox and Datapoint, 
provides a fairly complete set of sur- 
rounding hardware and software 
offerings to add to the basic network¬ 
ing equipment* This includes such 
capabilities as sharing disks, printers, 
a multitude of mainframe communi¬ 
cations packages, electronic mail, etc. 


Productivity at your fingertips 


NEC Home Electronics fU-S Inc* 
personal Computer Division 

140T Estes Avenue 

Elk Grove Village, il 60007 

(3121228-5900 

Nippon EfearJc Co., Ltd., Tokyo, Japan 


bits per second, and as many as 255 
stations, as far as 4 miles apart, can 
be connected at a time. ARCnet is a 
bus-oriented system, i.e., any station 
can communicate to any other with¬ 
out intervention. But the electrical 
connection is made {every 2000 feet) 
through a starlike amplifying and 
isolating device; thus the physical 
topology resembles a star or treelike 
form* The form of access control used 
is a token-passing scheme, which is a 
ringlike logical connection* 

The issue of installed cabling may 
be critical in decisions about adopting 
a network, as was pointed out in the 
discussion about PBXs earlier in the 
article* ARCnet uses the standard 
IBM 3270 coaxial and connectors for 
its cabling scheme, thus taking 
advantage of the wealth of field 
experience and quantity of installed 
cable (more than 1 million offices)* 
Rather than costing about $1000 per 
station, as in Ethernet, ARCnet inter¬ 
faces range from $400 to $600* 

ARCnet has been adopted by two 
other companies to date in the micro¬ 
computer arena. Tandy Corporation 
announced that it will provide 
ARCnet capability for its Model II 
and Model 16 products* Tandy will 
provide a series of shared disk 
systems and the necessary software 
for office use* 

Nestar Systems provides its PLAN 
(Personal Local Area Network) 4000 
series products, which use ARCnet 
for their electrical network intercon¬ 
nection. Nestar chose to adopt 
another de facto standard at the same 
time, namely, the Xerox Network 
System (XNS) protocols (Levels 3 to 
5), which are used by many Ethernet 
implementations. This permits the 
eventual easy interconnection 
between ARCnet and Ethernet for 
Nestar products, as well as the use of 
many XNS-based software products 
in an ARCnet hardware base* 

Nestar s PLAN 4000 system inter¬ 
connects IBM PC, Apple II, and 
Apple III workstations. Software is 
provided to permit each of these ma¬ 
chines to operate in one of several dif- 
ferent local-ope rating-system 
environments, rather than restricting 
the user to one particular choice. This 
may be important in permitting users 


Who's Missing? 

The overview here is partial* 
Undoubtedly by the time this article 
is in print, there will have been sig¬ 
nificant changes in the networking 
industry* In particular, the offerings 
from IBM have not yet been unveiled. 
Once done, we can expect to see 
many companies shift swiftly in its 
direction. 

The crucial question has to do with 
activities in the operating system and 
application software arena* Will we 
see true embedding of network 
primitives in the operating systems 
produced by such companies as 
Microsoft, Digital Research, and 
Softech Microsystems? (Digital 
Research has introduced the CP/NET 
system, but it has not been an out¬ 
standing success as measured by the 
number of networking companies 
that prefer to develop their own net¬ 
work-based CP/M support *) And 
which programs will take advantage 
of the multiuser database aspects of 
networks? Will the vendors of soft¬ 
ware packages trust the security and 
protection mechanisms of microcom¬ 
puter-based local area networks? 
Who will sell networking 
systems—local computer retailers or 
specialty houses that work only in 
selected vertical markets? 


Summary 

Local area networking of personal 
computers in the office is a complex 
subject. The number of solutions 
offered are bewildering to purchasers 
of such systems, and it looks as if the 
product proliferation will continue 
for some time before any true 
coalescence occurs* Standardization 
is a slow process, and the real prob¬ 
lems have yet to be addressed* At this 
time, users need to work closely with 
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Get the 

total 

picture. 


Improve your present computer 
system with «t higheresolution color 
monitor from NEC. 


For superior color and clarity you can 
hardly do bener than NECs JC-1212 
Color Monitor Use it to get a better 
picture on your present system or ^ truly 
first-rate piaure with a complete NEC 
computer system. The JC-1212 is com¬ 
patible with Apple IJ; Apple 11-^* Atari 
800 and 400^ VIC 20^ and others* indud“ 
rng NEC s own NEC TREK (PC-6000). 

Compare these specs with your 
present monitor: 

12-iffch diagonal screen 


90-degree deflection 


Polarity Sync, negative 


15.7S IcH? K 00 Hz scanning 
frequency 


40-character, 2S-fine display 


Resolution of 250 lines at center 


Special interface required 











Phil; Just got the word from Gary. Tc 

Increased our share by 6%. If trend 
holds, weil pass compe^on by j*gW JS 
third quarterl 


To alLieps: Price changes on following 


Welcome to TELEMAILI Your last 
access was Ihesday. May 3.1983 
11:07 a.m: CHECK mese bulletin 
boards: TELEMAIL...TELESOFT... 


au-ieps: rnce cnanges on 
ms effective immediately 
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A personal computer without com¬ 
munications. is Bke a car without 
gasoline. It can’t go anywhere. 

It needs a special telephone (called 
a modem), to get you communicat¬ 
ing with other computers. Aaoss 
the dty. Or the entire country. 

Whether you're swapping pro¬ 
grams with hiends or aub members. 
Working at home and sending 
reports to the office. Or taking 
advantage of a wealth of informa¬ 
tion from any of the networks or 
information utilities. Telecomputing 
greatly expands the world of your 
personal computet 

And Hayes provides the com¬ 
munications link. Smartmodem 
300. and the faster Smartmodem 
1200, work with any computer with 
an RS-232C I/O port. Plugging your 
computer directly into the phone 


system, they allow you to 
communicate over ordin¬ 
ary phone lines with 
computers and terminals 
anywhere in America. 
But any modem will 
send and receive data. 

A Hayes Smartmodem 
also dials, answers and disconnects 
calls. Automatically. And it does 
this without going throu^ the tele¬ 
phone receiver, a design feature 
that makes it far superior to acoustic 
coupler modems. 

Choose your speed, choose your 
price. Hayes Smartmodems are 
available at two different speeds 
and price levels. The lower-priced 
Smartmodem 300 is 
ideal for local data 
swaps and communi¬ 
cates at 300 bps. 

For longer distances 
and larger volumes. Smartmodem 
1200 operates at 1200 bps or up to 
300 bps. with a built-in selector that 
automatically detects transmission 
speeds. 

Both modems work with rotary 
dials, Touch-Tone* and key-set 
systems. We've even included an 
audio speaker and indicator lights 
so you can monitor the communica¬ 


0Hayesf 


tions process. Smartmodem 1200 
has an additional indicator light that 
detects hi^-speed transmission. 
And. unlike many modems, both 
Smartmodems operate at full or half 
duplex, for compatibility with most 
time-sharing systems. 

At Hayes, all of these "extras" 
are standard. We've built our 
reputation on superior quality. Excel¬ 
lent documentation. A Bmitra 
two-year warranty And a wide 
range of software support. Including 
our own hot-selling Smartcom II™ 
communications software for the 
IBM** PC. making Smartmodem 300 
and 1200 even easier for you to use. 
See your computer deier today for 
a demonstration. 
Then break out of 
isolation. Get a 
Hayes telephone for 
your computer 
Hayes Microcomputer Products, 

Inc.. 5923 Peachtree Industrial Blvd.. 
Noraoss, Georgia 30092,404/449-8791. 

SmaxTcom II is a trademark of Hayes Miaacompucex 
Proucts, Inc 

■TM American Tfelephone fi Ifele^aph 
* *IBM is a revered trademark of Intematioiial 
Business Machines. Corp. 

©1983 Hayes Microcomputer Products, Inc. 

Sold only in the U,S.A. 
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those vendors and their representa¬ 
tives who are well trained, knowh 
edgeable, and dedicated to the field of 
networking. It is not as simple as 
plugging in a card, much as one 
would plug in a printer interface or 
memory expansion board. In spite of 
the complexity, personal computer 
local area networks are being used for 
some truly exciting applications, but, 
for the moment, they are not avail¬ 
able as off-the-shelf products. Com¬ 
munity microcomputing, the merger 
of personal computers and local 
area networking, is becoming a 
standard offering of most microcom¬ 
puter vendors, but only a few have 
recognized the advantages of 
adopting standards and have avoided 


the pitfalls of the invertt-your-own 
approach. True office local area 
networking is still a dream to be ful¬ 
filled,* 
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Vendor Product 


Action Computer DPC/NET 

Enterprises Inc. 

55 West Del Mar Bhd. 

Pasadena, CA 91105 
(213) 793-Z440 

Apple Computer Inc. Applenet 

20525 Mariani Ave. 

Cupertino, CA 95014 
(408) 996-1010 

Altos Computer Systems Altosnet 

2360 Bering Dr. 

San lose, CA 95131 
(408) 946-6700 

Corvus Systems Inc. Omninet, 

2029 OTook Ave. Multiplexer 

San Jose, CA 95131 
(408) 94&-7700 


EXO Corporation EXO/NET 

1265 Montecito Ave. 

Mountain View, CA 94043 
(415) 969-8624 

Nestar Systems Inc. PLAN 4000 

2585 East Bay shore Rd. 

Palo iA/fo, CA 94303 
(415) 493-2223 

No rth Star Co mpu ters Inc. Northnet 

14440 Catalina St. 

San Leandro, CA 94577 
(415) 375-8500 

Tandy Corporation ARCnet 

1800 One Tandy Center 
Fort Worth, TX 76102 
(817) 390-3300 

3COM Corporation Etherseries 

1390 Shorebird Way 
Mowutam View, CA 94043 
(415) 961-9602 


Cromemco Inc. C-Net 

280 Bernardo Ave. 

Mountain View, CA 94040 
(415) 964-7400 

Datapoint Corporation ARCnet 

9725 Datapoint Dr. 

San Antonio, TX 78234 
(512) 699-7151 


Tri-Data NNET 

505 East Middkfield Rd. 

Mountain View, CA 94043 
(415) 969-3700 

Vector Graphic Inc. LINC 

500 North Ventu Park Rd. 

Thoi4Sand Oaks. CA 91320 
(805) 499-5831 


Digital Microsystems Hinet 

1840 Embarcadero 
Oakland, CA 94606 
(415) 532-3686 


Xerox Ethernet 

Office Systems Division 
1341 West Mockingbird Lane 
Dallas, TX 75247 
(214) 689-6000 
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Read the 
fine print. 

Improve the output of your present 
system with a dot-matrix printer 
from NBC. 

For good-looking copy in a hurry it s 
hard to beat NEC's hard-working 
PC-8023A. This Is a bi-directionaJ 100 
CPS, eO-coJumn printer that can operate 
in a compressed-print mode to yield 132 
columns. Special 2K buffer boidsa page 
of data, so the unit can print while you re 
typing in something efse. Compatible 
with a wide range of conipuTers, from 
Apple to Zenith \ 

Compare these features with your 
present printer: 

lYactor and friction feed 

Complete ASCII characters plus 
Greek, math, and graphic 
characters 

Elite, pica, compressed print, 
proportional spacing, subscript 
and superscript 

Standard parallel Centroifics 
interface, serial optiortal 

Prints clear original and up to three 
copies simultaneously 


‘Special cables may be necessafy. 
Contact your local NEC Home 
Electronics dealer 



Productivity at your fingertips 

NEC 

NEC Home Electronics (II.S.A J, Inc, 
Personal Computer Division 

1401 Estes Avenue 

Elk Grove Vi Mage, JL 60007 

{3!2J 228-5900 

Nippon Eiectrlc Co., Ltd., Tokyo, Japan 
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“I chose TekfVidec^ 
Personal Computer for all 
the things IBM left out” 


I didn't choose TeleVideo because it's 
$1,000 less than IBM* It was because 
TeleVideo thought of everything. 

To begin with, my TeleVideo has twice 
as much storage capacity as IBM, even 
with the extra cost IBM disk drive. I can 
use that extra capacity 

My TeleVideo came with a big 14" 
screen that's easier to read, and it tilts for 
the extra comfort that's so important 
when you use a computer as much as I 
do. With IBM, you pay more for a smaller 
12" screen that doesn't tilt at all. 

Another thing I like. TeleVideo's key¬ 
board is so lightweight and comfortable 
my fingers hardly know they're working. 
IBM's keyboard? It's a little behind the 
times- 

TeleVideo also gave me the choice of 
popular CP/M® or MS-DOS® operating 
systems—FREE—so I can pick from 
thousands of proven software programs. 
You can get the same option from fBM, 
but you have to pay for the privilege. 

Last but not least, TeleVideo's network 
capabilities give me a real growth path 


for the future, linking up to sixteen 
computers in one powerful network. You 
can't get that from IBM. 

So before you choose any personal 
computer, do like I did and compare. 
You'll see that TeleVideo gives you a lot 
more computer for a lot less money. 

And you'll buy TeleVideo because they 
didn't leave anything out. 

For more information, write TeleVideo 
Systems, Inc., 1170 Morse Ave., Sunny- 
vie, CA 94086, call toll-free 800-538- 
1780 (In California call 800-672-3470 
Ext. 945), caO one of our authorized 
distributors or dealers, or contact one of 
our regional sales offices, listed below. 

Northeast Region, 617-369-9370 
Eastern Region, 703-556-7764 
Southeast Region, 404-4474231 
Midwest Region, 312-969-0112 
South Central Region, 214-258’6776 
Northwest Region, 408-745-7760 
Southwest Region, 714-752-9488 
European Sales (Holland), (31) 075-7461 
UK/Scandinavia Sales, (44) 0908-668-778 

TchYideoSyslfioiis Art IvDv servtced JifllKxiviride bv TR W 

ort mamjfaclur&r'ssuggegl'ed retail prices for comparably equipped coEnpuler 


.TfeleVideo Systems, Inc. 

Circle 448 on inquiry card. 
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Hardware Review 


The Fortune 32:16 
Business Computer 

A multiuser, multitasking system that runs enhanced Unix. 


Steven H. Barry 

Systems Research Laboratories Inc. 
6231 Leesburg Pike, Suite 300 
Falls Church, VA 22044 


The Fortune 32:16 has garnered its share of publicity as 
the first welbintegrated Unix-based computing system for 
about $5000, 'Under $10,000" might be more accurate, 
but at any rate the system has several unique and in¬ 
teresting features. User-friendly, the Fortune is directed at 
the first-time business computer user. In this review I'll 
describe the system's features, cost, performance, and 
product support and take a look at the For:Word word- 
processing program. 

An Overview 

The basic Fortune 32:16 is housed in three 
cabinets'—the processor unit, the keyboard, and the 
video display unit (see photo 1). The processor unit con¬ 
tains a Motorola 68000 microprocessor that runs at 6 
MHz, 256K bytes of memory (expandable to 1 megabyte 
of main memory), and a video-display controller board. 
The system can presently support a four-port serial- 
terminal controller and a microprocessor-based 
intelligent-temiinal controller. In the future it will sup¬ 
port these peripheral controllers as well: an optional 
storage-module disk interface, a parallel device interface, 
a high-resolution graphics board, and an Ethernet local- 
area network board. A console keyboard and video inter¬ 
face are standard, as is an RS-232C serial interface, which 
is often used for a serial printer. 

The unit also contains a programmable-array logic IC 
(integrated circuit) and PROM (programmable read-only 
memory) used for loading the operating system. 


About the Author 

Dr. Barr\/ is a senior scientist mith Systems Research Laboratories 
Inc^ working on state-of-the-art personal workstations. 



Photo 1: Fortune s 32:16 computer system. The processor unit 
and keyboard and video display for a single user are shown. 


software-security and operating-system parameter tables 
(parts of which can be modified by the user), and 
magnetic-disk storage controllers and drives. 

The detachable console keyboard is connected to the 
front of the processor unit by a 4-foot coiled cord with a 
modular jack. The keyboard is a close cousin of the one 
found on Wang Laboratories' word-processing systems, 
but it has a total of 99 keys, including a 15-key numeric 
keypad. These are well arranged and color-coded, A 
Help key provides access to online help pages at nearly 
any stage of operation. Sixteen programmable function 
keys, which are used by Fortune-supplied application 
programs, are available for user-developed programs. 
The keyboard provides adjustable auditory feedback, 
good tactile feedback, and two speeds of automatic 
repeat when a key is held down. 
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TECMAR’S GRAPHICS MASTER: 

It adds graphics to your IBM Monochrome 
Display, or 16 high-resolution colors 
to your color monitor! 


Now your IBM-PC can 
run monochrome or color 
displays with remarkably 
enhanced graphics... 
and all from this one multi* 
function board — no other 
video board needed! 

With your IBM Monochrome 
Display, the Graphics Master™ 
board gives you truly high 
resolution graphics, allowing 
640 horizontal x 360 vertical 
pixel display, 

With other monochrome 
display screens you can 
obtain even higher resolutions 
— up to 640 H x 480 V, with 
full-page 80-character x 60- 
line text display, 


With a color 
monitor, it ex¬ 
tends your col¬ 
or graphics to 
640 horizontal 
x 400 vertical 
16-color inter¬ 
laced display 

Graphics Master™ accepts 
external sync, so you can add 
labeling to images. You can 
overlay characters or other 
computer-generated images 
on a video picture using the 
PC-Mate™ Video Cassette 
Recorder Controller. 

This remarkable new board 
fully supports all IBM ad¬ 
vanced BASIC color graphics 
functions. 


For further in¬ 
formation about 
our Graphics 
Master'" and the 
largest line of 
options available 
anywhere for the 
IBM Personal 
Computer, call or write for the 
latest catalog of PC-Mate™ 
peripherals from Tecmar. 

TECMAR 

The Next Step 

Personal Computer Products Division 
23600 Mercantile Road 
Cleveland. Ohio 44122 
Phone 216-464-7410/TeJex 241735 
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At a Glance 


Name 

Fortune 32; 16 computer system 

Manufacturer 

Fortune Systems Corporation 
300 Harbor Blvd. 

Belmont. CA 94002 
f4?5) 593-9000 

Price [suggested retail} 

Single fJoppy-disk-based, singfe-user system: S4995 
Dual floppy-disk'based, single-user system; S5990 
5-megabyte hard disk, one floppy disk, singleuser system: SS990 
10-megabyte hard disk, one floppy disk, smgfe-user system S9990 
20-megabyte hard disk, one floppy disk, single-user system:s 10.990 


Dimensions 

Processor unit: 5.8 by 13.9 by 223 inches. 30 pounds 
Console video display: 12.9 by 13,7 by 12,3 inches. f2 pounds, 
conneaed to rear of the processor unit wjth a 4-foot 
coiled cord with a modular jack. 

Keyboard: 2.2 by 6.3 by 22.3 inches. 6 pounds, conneaed to the 
front of the system unit by a 4-foot coaled cord with modular 
jack. 

Description 

Fortune 32:16 computer Motorola 68000 microprocessor, 6-MHz 
system clock. Minimum 256K bytes of memory, 1.0-megabyte 
maximum Five memory slots (one for error checking and 
correction board), five I/O option slots. Standard Interfaces disk 
control, video terminal control board, serial line printer RS-232C. 
and console keyboard and display. 99-key. detached, color-coded, 
business-style keyboard with numeric keypad. 16 function keys. 
Help and Cancel/Delete keys. 12-fnch green phosphor display with 
80-coJumn by 24-row display format. 9-t)y 20-dot-matrix 
character cell, with tilt and swrvel mount. 


Disk Storage 

One Of two disk options housed within the system unit. Hard 
disks; 5-, l O, or 20-megaDyte stepper-motor head positioner dnves 
(approx. 75 ms. average access time). Floppy disks; QOOK-byte 
capacity. 96 tracks per inch, double sided. Additional disk storage 
in expansion cabinet; S750* (holds up to two devices]. Additional 
5-megabyte disk $1995 Additional 10-megabyte disk; S2995, 
Additional 20-megabyte disk: S3995. 

Magnetic Tape Cartridge 

20-megabyte cartridge-tape drive with integraJ controller in 
expansion cabinet: S3550* May be ordered with a disk drive [see 
above for prices). 

Operating System 

Unix, version 7 with Fortune. University of California. Berkeley, 
and a small number of System III enhancements. Multiuser 
capabilities are available for S495. The Fortune deveJoped user 
interface (i.e., shell) as well as the Unix pseudostandard Bourne 
shell are available to the user. Standard Unix file-system structure 
allows essentially unlimited nesting of user directories Fortune has 
implemented file, page, and record locking features- Fife system 
and software integrity checking is executed at start-up and shut¬ 
down. 

Software 

Business-accounting software available. Order processing and 
inventory control: S595*. Accounts receivable; S595. Purchase 
orders: S395. Accounts payable S595 Payroll: $595 Genera! 
ledger: S395 For word: S495. For:word Plus; S79B" Idol 
database-management system $595 ‘ Mulfiplan spreadsheet: 

S295 business BASIC: S29B C language, FOI?Ti?AN-77, and 
Pascal* S495 each Two types of COBOL—Type 1: S495 runtime 
environment, S 795 compiler Type 2: unpriced at this time. 

Fortune operating system development tools: S495. 

* Denotes items that are near release or planned for release at this 
writing. 


The separate 12Hnch (diagonal measure) video monitor 
has a green-phosphor screen with medium persistence 
and displays 80 columns by 24 rows. Characters are 
formed in a 9 by 20 pixel (picture element) cell. A set of 
up to 288 different characters can be displayed, including 
a subset of the AT&T videotex character set* The 
display's several video attributes include blink, inverse 
video, and bright fields. 

The monitor is mounted on a sturdy, but too low, 
pedestal that permits easy tilt and swivel adjustments. 
The video display is connected to the rear of the pro¬ 
cessor unit by a 4-foot coiled cord and a modular jack. 

The Fortune 32:16 comes with three hard-disk storage 
options r the disk controller can handle up to four 5-, 10-, 
or 20-megabyte disk drives* All hard-disk configurations 
come with a single 5Vi-inch double-sided double-density 
96-track-per-inch (800K-byte) floppy-disk drive* The 
floppy-disk drive is used for backup and for removable 
storage of data and programs. All software releases are 
on floppy disks. The processor's cabinet can accom¬ 
modate only two such mass-storage devices. An optional 
disk cabinet will be available to house additional hard- or 
floppy-disk drives or a 20-megabyte cart ridge-tape unit. 


Depending on the user's needs, the system software, 
languages, and application programs may consume be¬ 
tween 3*0 and 6*2 megabytes of disk storage. Thus a 
business with multiple users would be wise not to con¬ 
sider a system with less than 10 megabytes of hard-disk 
storage* Memory is also an important resource in Unix 
systems; it makes good sense to provide plenty of RAM 
(random-access read/write memory) to avoid excessive 
swapping to the disk. 

Cost 

A practical small multiuser configuration would be 
what Fortune Systems Corp, calls a System 10 (it has a 
lO-megabyte hard disk with the system keyboard and 
video monitor, one 800K-byte floppy disk, and 512K 
bytes of memory) and a four-port serial communications 
interface. Together with the multiuser-system software 
upgrade, this configuration will cost $11,980—that's 
without terminals or application software. The lowest- 
cost hard-disk-based single-user system is $7990 (a pro¬ 
motional price, $1795 less than list price), including the 
system keyboard and display, a 5-megabyte hard disk, 
the For:Word word-processing package (soon to be 
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ANNOUNCING 
THE ACCELERATOR 11 

Make your Apple'^' II run 3.6 times faster with VisiCalc", 

DB Master", Applesoft, Apple Fortran, Pascal, and much more! 
Eliminate those long delays in recalculating VisiCalc models, etc. 
Just plug in the Accelerator II, and make your Apple 
one of the most powerful microcomputers available. 
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The Accelerator II: Based on a fast 6502 processor with 64K of high-speed memory. Includes built-in 
fast Language card. Hardware compatible with all standard peripherals. Transparent operation with 
Apple II software. Special pre-boot diskette included to run Applesoft, PASCAL, and Integer Basic 
from high-speed RAM, Suggested retail price: $599. 


SAItC'R'H S1^SnS7KS«. 

P.O.Box 8050 
Ann Arbor, Michigan 48107 
(313) 973-8422 
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Photo 2: Editing sample text with for: Word. Note the status line 
at the top of the screen; it shows what page is being worked on, 
where the cursor is positioned, and where the tabs are. 


dubbed Fortune:Word, to avoid legal hassles with 
another company), and a certificate for the advanced 
(but as yet unavailable) For:Word Plus. Programming 
languages, programmers' "tools/' screen-oriented 
editors, communications software, and application pro¬ 
grams such as accounting and graphics are all available 
for extra cost {see "At a Glance"). Single-user floppy- 
disk-based minimum systems have been announced at 
$4995 and $5990 for one or two floppy-disk drives, 
respectively, but neither system is presently available. I 
have not used a floppy-disk-based Fortune system, so I 
won't comment on its utility and performance. But I will 
note that "standard" Unix uses both disk and memory ag¬ 
gressively. Based on my experience with other Unix 
systems and with several popular but less sophisticated 
and flexible floppy-disk-based CP/M systems, I am 
pessimistic about the performance of a floppy-disk-based 
Unix system. 

Fortune Word Processing 

One of the Fortune 32:16's most attractive features is 
the application software now available or planned for the 
near future. Word processing in particular is often cited 
as important for a small-computer user. The For: Word 
package is a close copy of the excellent Wang 
Laboratories system. Where differences can be found, 
they are either enhancements, trivial, or due to a bug. 
The Wang system is nearly bug-free (we have one in our 
office, and it was a major factor in our choice of the For¬ 
tune 32:16). The Fortune program is not bug-ridden, but 
it is recognizably new. 

In general, the Fortune word processor compares 
favorably with popular alternatives for personal com¬ 


puters. The extensive use of labeled function keys makes 
learning and using the system far easier than other 
popular programs such as Wordstar. For:Word, like 
Wang's editing system, is an early approach to a what- 
you-see-is-what-you-get word processor. 

Wordstar does a better job with word wrap, pagina¬ 
tion, and line-by-line justification on the screen, but 
For:Word s printer justification is better. For:Word also 
does a much better job with printing, hyphenation, for¬ 
matting, searches, tabulation, and advanced features. Ex¬ 
tensive use of screen attributes makes bold print and 
underlines quite clear, For:Word doesn't handle 
superscripts and subscripts as well; the material to be 
half-line shifted is surrounded with vertical arrows. 
That's much better than Wordstar, but it doesn't make 
things as nice as a true what-you-see-is-what-you-get 
system such as the Xerox 8010 Star word processor or 
Apple's Lisa, 

Printing on the For:Word is accomplished by a post¬ 
processor that takes, in our application, from 10 to 40 
seconds, depending on file length and system loading to 
execute before printing begins. On the Wang system, 
printing starts almost instantaneously. 

While the word processor is generally excellent, a few 
areas need improvement. These include line-by-line justi¬ 
fication on the screen at text-entry time, printer-code 
conversion at text-entry time (to avoid long printer 
waits), word wrap keyed to a hard hyphen {currently 
done only at word breaks), the ability to start pagination 
or hyphenation passes at any arbitrary point in the text, 
and continuation of format settings (e.g., the Indent 
feature that keeps a block of text indented until the first 
hard carriage return is encountered) across page boun¬ 
daries. Some of these features, such as line-bydine 
justification, would not look exactly like what you see on 
the printed page because the Fortune (and Wang) screens 
are character-oriented rather than bit-mapped {bit¬ 
mapped screens can be used to show microspacing on the 
screen). Some of these features and several others are 
slated for the For:Word Plus package, which is doe out 
by the second quarter of 1983, 

The word-processing screen {see photo 2) is headed by 
a status line that tells you the document name, the cur¬ 
rent page, line, and column, and the cursor mode. The 
cursor mode is the amount of material through which the 
cursor will move with a press of the left or right cursor- 
motion keys. There are five cursor-motion modes: word, 
line, sentence, paragraph, and page. Below the status line 
is the format line, which is used to control vertical line 
spacing (no space, quarter spacing, half spacing, single 
spacing, a space and a half, double spacing, and triple 
spacing are available). The format page also controls tab 
stops and line length and provides a visual indication of 
cursor position on a line. The text area is bounded at its 
bottom by a double dashed line and the words Document 
End. 

Overall document format standards are set in what is 
called a prototype document. Default settings such as line 
length, tabs, line spacing, and page length as well as 
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FEATURE COMPARISC 

IN CHARI 


FEATURE 

VISUAL 

SO/55 

Hazeltine 

Esprit 

ADOS 

Ylewpohit 

Lear 

Siegtef 

AOM-S 

TeMViiho* 

S10 

Tilt and Swivel 

YES 

NO 

NO 

NO 

NO 

Detached Keyboard 

YES 

NO 

YES 

NO 

HO 

N-Key Rollover 

YES 

NO 

YES 

NO 

HO 

Audible Key Click 

YES 

YES 

HO 

NO 

NO 

Menu Set-Up Mode 

YES 

NO 

NO 

HO 

NO 

Status line 

YES 

NO 

HO 

HO 

NO 

Full 5 Attribtrte Selection 

YES 

MO 

NO 

NO 

YES 

Smooth Scroll 

YES 

NO 

NO 

NO 

NO 

Line Drawing Character Set 

YES 

NO 

NO 

NO 

NO 

Block Mode 

YES 

YES 

NO 

HO 

YES 

Insert/Delete Line 

YES 

YES 

NO 

HO 

YES 

Bi-Directional Aux Port 

YES 

YES 

NO 

YES 

NO 

Columnar Tabbing 

YES 

YES 

NO 

NO 

YES 

Independent RCV/TX Rates 

YES 

HO 

NO 

NO 

NO 

Answerback User 
Programmable 

YES 

NO 

NO 

OPT, 

NO 


VISUAL 50 and VISUAL 65 
represent a new approach in 
low-cost terminals. Although they 
cost drastically less, they offer features 
you expect only from the high priced units. 

For example, the enclosure is ergonomically designed 
in lightweight plastic and can easily be swiveled and tilted for 
maximum operator comfort. A detached keyboard, smooth scroll, 
large 7x9 dot matrix characters and non-glare screen are a few 
of the many human engineering features normally offered only 
on much higher priced terminals. 

Another distinctive feature otthe VISUAL 50 and VISUAL 55 
is their emulation capability. Both terminals are code-for-code 
compatible with the Hazeltine Esprit^ ADDS Viewpointr Lear 
Siegler ADM-3A" and DEC VT-52? In addition, the VISUAL 55 
offers emulations of the Hazeltine 1500 and VISUAL 210. Menu- 
driven set-up modes in non-volatile memory allow easy selection 
of terminal parameters. 

And you're not limited to mere emulation. As the chart shows, 
the VISUAL 50 and 55 have features and versatility the older, less 
powerful low-cost terminals simply cannot match. 

The VISUAL 55 extends the VISUAL 50 performance by adding 
12 user-programmable function keys, extended editing features 
and selectable scrolling regions. 

Both terminals are UL listed and exceed FCC Class A require¬ 
ments and U.S. Government standards for X-ray emissions. 

Call or write for full details. 


See for yourself 


Service Eivailable in princip^ cities through Sorbus Service, 
Division of Management Assistance, Inc. 


Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Iblex 951-539 
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Photo 3: Some of the memts found m the fortunes word-processing system. The menus are the main word-processing menu (3a), 
the document index menu {3h), the document summary (3c), and the document printing menu (3d). 


default print options are set in this document. Each subse¬ 
quent use of For:Word is initialized with these default set¬ 
tings. 

Text entry begins at line one on a page and continues 
for as many lines as you want to enter. Pagination is done 
either manually or in a pagination pass at the end of the 
text-entry process. (It makes sense to define pages 
manually as you go along because several functions^ such 
as Insert and Delete, trigger a line-by-line text- 
rearrangement process that works on a page at a time. 
'Pages'' that are hundreds of lines long take a long time to 
rearrange. ) A Go to Page function makes access to any 
selected page easy. Each page of the final output has a 
place for a header and a footer, which are specified by 
separate pages in the prototype document. Prototype 
documents offer considerably more format capability 
than is available with Wordstar. 

Human-factors engineering was less a consideration 
when Wang created its word processor. As a result, some 
aspects of the generally good user interface are annoying 
or awkward. For:Word has improved on Wang by mak¬ 
ing processes and manipulations more explicit (see photo 
3), but in some areas the user can still be easily confused. 


One such area is in the exit process after editing is com¬ 
plete. To exit the word processor text-entry mode, you 
press the Cancel/Delete key. An "End of Edit?" message 
appears at the right side of the status tine. Pressing the Ex¬ 
ecute key confirms that editing is done. After pressing Ex¬ 
ecute, the following menu appears: 

END OF EDIT 
Cancel erases the changes 
Execute saves the changes 

Return goes back to the editing screen 

The correct choice looks easy, but in practice many users 
find the Cancel, Execute, Execute sequence, at first, 
counterintuitive. You only have to enter Cancel, Execute, 
Cancel once to appreciate the awkwardness of the whole 
process. There is no way to retrieve the buffer after such 
errors. 

The HASCI (Human Applications Standard Computer 
Interface) keyboard, developed for and implemented on 
the Epson QX-10 computer, solves this problem by pro¬ 
viding a Save key. The prerelease example of For:Word 
Plus that 1 saw improves on the current state of affairs 
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From the inventors of the first personai computer-controiled, 
fuily programmabie digitai osciiioscope, come two more instmments 

destined to make waves. 



allows you to build complex wave¬ 
forms by defining them mathcmat- 



Personal instrunienc^tToiir 
It’s a whole new wave in test and 
measure men t systems. 

First, Northwest Instrument 
Systems introduced the Model 85 
aScope™ Now^ it’s joined by the 
aSource^^^ Arbitrary Waveform 
Generator and the aGen^^' Program¬ 
mable Function Generator. Result? 
The w'orld’s first personal computer- 
based, closed-loop w^aveform 
stimulus/acquisition system, A sys¬ 
tem designed for user-interaction, 
W'ich easy-to-Iearn menu-driven 
set-ups. Single keystroke standard 
commands. And the ability to ad¬ 
dress customized applications via 
co-resident programs. 

Yet, for all their features, each 
of these instruments sells for un¬ 
der $1,000; a tremendous price/ 
performance breakthrough achieved 
by making these instruments pe¬ 
ripherals to a personal computer, not 
stand-alone products linked to an 
instrument controller, 

aS(JUkCE 

NWlS’s aSource converts the 
Apple II or He into a fully pro¬ 
grammable arbitrary waveform 
generator. 

Its unique Waveform Editor^-^^ 


ically or constructing them from 
, prev iously stored waveform 
segments. aSouree gener¬ 
ated waveforms have 
12-bit resolution and rec¬ 
ord lengths up to 4096* 

aGEN 

The aGcn transforms 
the Apple II or lie into a 
fully programmable 0,5Hz 
to 5MHz function generator 
that can generate all classic wave¬ 
forms—sine, square, triangle, ramp 
and pulse. 
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Continuous, triggered, gated and 
n-bursc modes, along with variable 
symmetry, aniplicude and frequency 
modulation, combine to make aGen 
a full-featured, Hexible signal source, 

aSCOPE 

aScope completes the loop. From 
its residence in the Apple II or He 
aScope provides you with a dual 
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channel programmable 50MHz digi¬ 
tal memorv' oscilloscope with stan¬ 
dard operating software that includes 


waveform disk storage and retrieval, 
hard copy output, waveform digital 
voltmeter, and waveform averaging, 

THE REAL BEAiriY 
OF THE SYSTEM. 

Each of these personal instru¬ 
ments by itself is a versatile, cost- 
effective programmabie instrument. 
But used in combination they 
form an incredibly efficient, high- 
performance stimulus/acquisition 
system, A closed-loop system with 
which you can acquire information 
via the aScope and analyze it with 



your Apple-resident BASIC or as¬ 
sembly language program. The pro¬ 
gram can then control the stimulys 
instrument {aSourcc or aGen) based 
on the analysis. And characterization, 
calibration and test results can be 
displayed according to your needs. 
Total cost of these capabilities 
{including the personal computer, 
monitor and disk drive)? Less than 
$4,000, 

So now you can allocate less time 
to setting up tests and wading 
through data. And more to the most 
important part of your work. 
Developing solutions. 

For more information, including a 
demo disk or live demonstration, 
contact us for the name of the NWIS 
representative in your area, 

PERSONAL INS'ERUMENTS. 

BRINGING YOU CLOSER. 

@ A 

oS 

NORTHWEST INSTRUMENT SYSTEMS, INC. 

HO. Bax Beavenun, Oregon97075 
bOO-547-4445. (503) 297-1434 
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and some other things as well. 

Placement of certain options on menu screens is 
another source of confusion. To access document direc¬ 
tories, you select Index on the main Foreword menu. But 
documents are placed in and retrieved from archives and 
libraries by selecting Filing on the main menu. Thus to 
retrieve a document from an archive you must look it up 
using Index, use the Cancel key twice to return to the 
main menu, and enter two levels of menu before you can 
use the name you .remember from Index in order to 
retrieve the file. Providing an index function within the 
Filing menu choice would be a simple matter. 

In summary, the For:Word word-processing package is 
a professional system that both secretarial and 
managerial personnel can use. The system is easy to 
learn, designed with users in mind, and very flexible. 
While the package is not complicated, its flexibility is a 
drawback in certain situations, as is the lack of advanced 
person-computer design features. Because For:Word 
emulates the Wang system, the most widely used word 
processor in the U.S., these criticisms actually apply to 
that as well. 

ForiWord has a number of bugs, and Fortune has 
assured me that a future version of the software will ad¬ 
dress them. Fortunately, none of these bugs stands in the 
way of the word processor's usef ulness. Until the bugs are 
out, however, a list would help users to circumvent the 
worst of these problems. Because Fortune communicates 
with its customers only through Us dealers, the company 


misses useful feedback from the field and users miss many 
of the company's tips and cautions. 

Applications Software 

Other software, available now or in the near future, in¬ 
cludes a complete Business Accounting System with 
related applications such as order processing and inven¬ 
tory control along with a coordinated business graphics 
package. Multiplan spreadsheet software, Pascal, 
FORTRAN-77, two types of COBOL {one of which is a 
high-intermediate level), programmers^ tools. Idol 
database-management software, Sequitur database- 
management software (third-party software known to 
work on the machine, but unsupported and without the 
company's blessing), general-purpose graphics, a very ex¬ 
tended BASIC, a set of filters said to convert code written 
in other BASICs to the Fortune language (these include 
Applesoft, MBASIC, CBASIC, and TRS-BO BASIC), the 
C programming language, and the For:Word Plus ad¬ 
vanced word processor. 

The Fortune 32:16's operating system itself is scheduled 
for an update around mid-year for all users. Selected 
users have access to an interim upgrade of the operating 
system. The new version, in combination with replacing 
some ICs on the disk controller board and the upgrade to 
For:Word Plus, will make the system much quicker, Fm 
told. Our dealer will make each of these improvements at 
no additional cost. The disk-controller upgrade, on the 
other hand, is being done for all Fortune users. Fortune 



DSTD-764 


Single Board Microprocessor System 
with STD Bus Expansion Capability 


‘ Floppy Disk Controller 
8" and 5 V 4 " SS/DD and DS/DD 

‘' Winchester Host Adaptor ■ 

DC Power , 

Connector A 

Brown Out 
Detection Logic 

Status ^ 

Switch ^ 

Baud Rate 1®STPM 

Generator ^ 
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Our Newly Packaged DSTD^7&4 
complete witlu 

* 1 Flat Cable — Floppy 

* 1 Twisted Pair Cable “ Console 

* I Eight Inch Floppy Disk 
with CPM {8^' Shugarl SS/DD) 


^ Timing and 
Control 




ADDITIONAL OPTIONS 
DMA * Expansion Card Cage 

Controller * ^ideo Display 

Controller (24 X SO) 

• CP/M 2-2 with 
enhanced BIOS 

Z80(A) 

Microprocessor 


Bytewide 

Sockets 

‘ Video Display 
Controller Port 


STD BUS 

Expansion 


/ 

2-8 Bit Parallel Ports 


•STD BUS 
Interface Logic 


64K Bytes DRAM 
with Parity 
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Intercomp Inc. 

Chicago J312) 643 2040 

Payment by Visa, 

MasterCard or COD 


$980.00„ 
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QUADCHROME BY QUADRAM' 

THE QUAUTY SPBM^S FOR ITSELF 


Quadchrome by Quadram is the 
first and only monitor your IBM PC 
may ever need. No matter what 
you may be doing now or years 
from now Color graphics* Business 
applications. Word processing. 
Quadchrome does it a//. And does 
it perfectly 
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QUADRAKQimiY 


Brilliantly Designed for 
Brilliant Color 

Quadchrome is an RGB color mon¬ 
itor designed to deliver up to 690 
by 480 resolution, with 80 charac¬ 
ters by 25 lines. That's high resolu¬ 
tion fora high quality screen im¬ 
age, But what Quadchrome really 
delivers is color Up to i6 different 
colors at once. Bold, brilliant color 
just what you need to add that 
extra flair to all your graphic work. 
To add that extra punch at your 
next business presentation. 

A Quality Word Processing 
Monitor Too 

But Quadchrome is more than just 
a great color monitor Much more, 
Quadchrome's resolution is so 


sharp, so clear it's perfect for all 
your business needs. Ward pro¬ 
cessing. Accounting, You name it. 
And Quadchrome is both FCC 
and UL approved. 

So get the monitor thats all mon¬ 
itors. The quality speaks for itself 

Available at retail stores worldwide. 


Quadchrome, 

All The Monitor 
You’!] Ever Need, 



OJADRAM 

CORPORATION 

* Ei'VBUn af htelUg&nt SrjfitEms 



4357 Park Drive / Norqross, Ga. 30093 / (404} 923-6666 
rWxaiO-766-4915 (QUADRAM NCRS) 
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has recommended that the dealers upgrade the operating 
system for only those customers who ''need"' it now* I 
suspect this policy will return to haunt both the dealers 
and Fortune, if only in the short run* Supporting one ver¬ 
sion of massHijstributed software is difficult enough, but 
it will be a nightmare to support two versions until the 
second and universal release is made. 

Fortune would do well to consider providing a 
software-maintenance service that automatically updates 
subscribers' software twice a year, supplies revisions to 
manuals (and any new manuals that are published for the 
customers' licensed software), and offers hints and tips to 
the users* Digital Equipment Corporation has done just 
that very successfully, after a slow and awkwardly ad¬ 
ministered start* Such a service would keep all users at 
the same revision level, reduce bugs in the field, keep the 
customers happy, and enhance the company's image. 


Performance 

If you're accustomed to 64K-byte dual-floppy-disk- 
based CP/M (or similar) systems, you'll be appalled at 
the amount of disk and memory resources Unix systems 
use* Note, however, that combined program and data 
memory sizes totaling as much as 8S0K bytes may be 
selected on the Fortune system* The user environment, 
whether it's within the excellent Fortune-supplied menu- 
driven shell or within the more standard Bourne shell, is 
much more flexible than CP/M's command processor, 
and the operating system services are light-years ahead of 



PROGRAMMERS FLIGHT SIMULATOR 
Apple 11 Plus DOS 3.3 48K 


This total IFR System disk features gobs of menu 
selectable flight programs each with breath 
taking realistic picture graphics, moving scenery, 
airport approaches, holding patterns and much 
much more* 

$50*00 At your Computer Store or direct from 

Visa Mastercard 

Programmers Software 
2110 N. 2nd Street 
Cabot, Arkansas 72023 
(501) 843-2988 


CP/M's* I will describe some of these advantages in detail 
below* IPs important to keep in mind that the Fortune has 
a multiuser, multitasking operating system; each user (up 
to a practical maximum of 12) can run multiple processes 
simultaneously, 

A system on the order of the 64K-byte one described 
above is the practical minimum for multiuser business ap¬ 
plications* In addition to the components described, the 
system must have terminals and a printer* We use three 
Fortune Intelligent Workstations along with an NEC 
(Nippon Electric Company) 7725 letter-quality (55 
characters per second) printer. That leaves one serial port 
available on this configuration for telephone or modem 
access. Our system is used for two widely disparate types 
of work; our analysts spend most of their time using 
For:Word, while the programmers spend most of their 
time editing, compiling, and testing programs written in 
one of several languages. 

Under most circumstances, the system performs at an 
acceptable level. Things tend to slow down quite a bit 
when several users are in For:Word (a lot of "character 
banging" goes on in this program; for each character 
typed, about 20 are sent from the computer to the ter¬ 
minal) or when they try to access the disk at the same 
time or during the execution of a program compilation. 
System response should improve when a four-port, 
microprocessor-controlled serial interface replaces the 
"dumb" unit we are now using. Another 256K bytes of 
memory should also make things better* Fortune notes 
that the universal release of an operating-system upgrade 
(version 2,0) at mid-year will also improve performance, 

A word about response degradation is in order. All 
disk-based multitasking timesharing systems have the 
same weakness: the average access time for a disk is 
thousands of times slower than it is for semiconductor 
memory. Small-business systems usually have relatively 
limited amounts of memory, compared to the amount 
that current system and users' tasks and data require. 

System tasks called daemons (British for demons) are 
called from the disk and executed periodically to do 
housekeeping chores. The process of moving inactive 
tasks to the disk or making room in memory for large 
tasks whose turn it is to run is called swapping. The disk 
is used to minimize the amount of semiconductor 
memory the system requires and achieves an acceptable 
compromise between service and cost. The swapping 
overhead of a system, if excessive, can cause response to 
become very slow, even though the processor may be idle 
most of the time. 

Generally, delays are particularly noticeable in time¬ 
sharing systems when the same hard-disk drive is used for 
systems software, swapping, and user directories. Delays 
are aggravated by low-performance disk hardware (such 
as floppy disks, whose average access time is in the 250 to 
500 milliseconds range) and by stepper-motor head- 
positioners on hard-disk drives (about 75 ms). There is a 
consensus in the Unix community about the performance 
improvements to be gained from high-speed disks {about 
35 ms average access time), optimal placement of direc- 
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REVOUmON 

The Dlsc-les8 revotutlon can make speed, flexibility and productivity 
an olMhe-sbeif reality for you, today. 

The IEEE Disc-Less Syslem ellmlnatei systems dependence on 
floppy discs, in the most hostile Industrial environments the IEEE 8/16 bit Disc- 
less system makes Data Acquisition, Process Control. Energy Management 
and other real time applications easy, low-cost tasks to accomplish. 

A staff of Industrial process control experts are ready to assist In your 
applications. 

Here are fust a tew of the “real world" applications now being 
delivered. 


1. Utira-fast B/16 bit 0tec-less Cache Network: The Disc-Less Network 

utilizes' Ram-Dtec^' technology as on-line CACHE memory allowing data 
transfer from the 2 Mbit/sec. Baseband network directly to the Ram-Disc. 
The direct transfer enables continuous systenf^ operation while upline or 
^downline loading large volumes of data. PRICE $6995 

2. The 8/16 bit Disc-less systems and popular WORD PROCESSING 

software in ROM provide for the fastest and most flexible system WORK¬ 
STATION available today. The Oisc-less system eliminates time consum¬ 
ing disc accesses in that syslem software Is available in ROM. Text 
editing, document recall and search and replace are accomplished in 
seconds. PRICE $7995 

3. The true flexibility oft he Disc-loss Approach is demonstrated in the user 
configurable 8/16 bit Disc-Less system. Sort, compile and assembly 
tasks are cut In half because no disc accesses are required. The Rom-Disc 
loads simple and Comdex software systems in microseconds. The actual 
Ic ad in g of C P/ M from ROM is acco mpiished in 1 /60 sec. As a develo pme nt 
system the Disc-Less operation increases productivity by at least 200%. 

PRICE $5995 






nifti uHimS 

: sompttWfis. .. : . :, ■; • $6399 . 



HDUSnUL QUAUTY 
KES^IOO 

senjiD/trASGraiCEs 


196-1001 

wtnaBHii 


. Z-80A CPU. 64K tyyte BANK SELECT larr 
with extended addre^skig - Double density 
fFoppv controller botb ^VA AJ^D a irtCH < 2 
para I IS I and 2 serial ports with INTEL¬ 
LIGENT HARD DISC IMTERRftCE * Z OR 4K 
monitor with EPROM * CP/M. MP/M. Tur¬ 
bo Dos compatible * IEEE696 compatible 
PRICE $675 
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$1000 

S2D00. 


■ 4 MHZ Z-eOA Processor ■ Z-00 DART with 
2 RS-232 chan nets * ZPIO I/O with 2 PAR¬ 
ALLEL ports * NEC 765 floppy coni roller to 
support 4 S inch or 4 BV* inch drives ^ 64K 
byte ^tem ram»2732 Eprom for up lo 4K 
user Prom * Sujpports Master-Slave opera- 
tian ^ CP/M. MP/M, Turbo DOS compatible ^ 
lEE E 696 corr^trble PR ICE $650 


S.D. SYSTBHS 


' Z-eOA 4MHZ processor * Zllos DART for 2 
RS-232 channels ' 4 parallel ports; 2 thru 
connectors. 2 thru bus * 64K onboard ram ■ 
4 2732 EPROM with EPROM programmer 
onboard ■ Soltware ccotnolled RESET in¬ 
hibit - CP/M, MP/M, TurboDoscompaiibla 
- IEEE 696 compatible PRICE 1650 

Four port nS-Z32 serial I/O PRICE $270 

RS-232 Multiplexer switchboard 

PRICE $295 

ADVANCED DKTTAL 
CORPORATION 

'QMlSIlillB 


- Z-BDB CPU - Supports independently vec- 
lored interrupts. 8 maskable and f NON 
maskable < Auto start to any 16K boundary 
• Supports Master-Slave operation • IEEE 
696 ncmpatibla - Supports lull 24 bit ad¬ 
dressing onboard and bus rnemory - 64K 
byte onboard ram , EXPANDABLE TO 120K 
bVtES ■ 2 full duplex RS-232 channels 
ASYNC, SYNC, HOLE - HAS I interface for 
TAPE, Disc and OTHER DEVICES * IEEE 
696 compatible PfllCE S750 


*lhB Ram-Disc eliminates S-100 systems 
dependence on floppy drives - The Solid 
state Ram-DIsc is compatible with operat¬ 
ing sysiema disc ccmmands - Expandable 
to 1 Mbyte * Enhance your systems per¬ 
formance by the implememailon of trw real 
time Ram-Disc«IEEE 696 compatible 

PfllCE $1095 


- The Rom-Oisc is the companion product 
to the Ram-Disc in that the Rom-Oisc Is a 
solid etaite program load device - The in- 
stallatlon of operating systems, intermedi¬ 
ate tevel languages, graphics drivers and 
appllcallans software allow systems to load 
simple and complex sofiware (n micro-sec¬ 
onds * IEEE 696 compatible PfllCE $289 

SIANIlAIIDOArA 


- Z-aOA CPU ' 64K OR 128K byta system 
ram with Parity * Interrupt controller on¬ 
board * 2 parallel and 4 serial ports * 2 Ofl 
4K byte EPRQM »Programmable baud rale 
□enarator ♦ 1 year warranty * CP/M. MP/M, 
TurboDos compatible - IEEE 69econ^atlbte 
PRICE$650 

nrd Uic Controler m-HMH 

«One slot S-100 hard disc controller' Bulll 
In data separaior * Up to 5M EG/BIT sec daia 
rate * 256 sector aodressing range * CflC 
generation/verification on ID fields - ECC 
geoeratiorVcorrecticn on data fields»Auto¬ 
matic relrtes on all errors - Automatic re¬ 
store and rsseeX on seek errors * 32 bit 
computer generated poNnomical > Com¬ 
plete documentation ♦ ONE YEAR WAR¬ 
RANTY - IEEE 696 compatible PRICE $425 


SOMICSMGnO SYSTBHS 

A SUBSIDIARY OF 


'The Bubble- DISC istlw perfect non-voiatiie 
storage device for the S-t60 Disc-Less 
system - At 256K bytes the Bubbla-DIsc 
offers fast, PERMANENT local storage In 
any data processirsg environment - Process 
control, eoergiy managament. data acquisi¬ 
tion and real time applications no longer 
require disc drives lor local storage 
- Expandable lo a full 1Mbyte - IEEE 6§6 
compatible PRICE $1775 


' The 2mblt/sec. S-IOQ network controller 
is lolly compatible with all the B-lOO IEEE 
boards listed - CSMA and guaranteed mes¬ 
sage service insure accurate data transmis¬ 
sion • Baseband/Broadband/Ftber optic 
compatibility make designing a LAN easy 
and cost effective • Full compatibility with 
the IBM PC, the Multibus. Appie computers 
and the S-100 bus provide llexlblHiy neces¬ 
sary to upgrade existing and future 
networks to real world use * IEEE 696 
compatible PRICE $950 
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tones and swap tracks {a feature said to be in Fortune's 
operating system version 2.0) on at least two disk drives 
to minimize disk arm movement, the use of overlapped 
disk seeks, separation of systems software from user 
directories, and separation of high diskdoad users from 
low disk-load users. The use of only one hard-disk drive 
on a timeshared system can affect response time when 
relatively small memory is available. This is true for all 
timesharing systems, especially those that, like Unix, 
allow users to execute multiple tasks concurrently. 

Product Support 

Fortune has a Software Service WATs telephone 
number for its dealers. Users report problems to the 
dealers, who attempt to fix them with their own resources 
or query the software hotline. Because both Unix and 
Fortune are new to most of the dealers handling the 
32:16, they often have to resort to Fortune's dealer- 
support system. 


Because the Fortune 32:16 
computer is directed at first-time 
business-computer users, dealers 
need to know about and be able to 
support the application software. 


Our dealer, Kramer Systems International in Silver 
Spring, Maryland, seems to be learning to support this 
product fairly quickly. The company has perceived the 
need to provide Unix expertise and dealer support that is 
more comprehensive than what many microcomputer 
vendors offer. 

Fortune offers its dealers training courses in hardware, 
operating-system software, and supporting the applica¬ 
tions software. Our installation was completed relatively 
early in the dealer training cycle, before some of the sup¬ 
port that's now routine became available. The Fortune 
32:16's commercial success seems to be driving the 
dealers toward better service and, inevitably, away from 
a willingness to discount. Because the system is directed 
at the first-time business-computer user, dealers are re¬ 
quired to know about and support the application soft¬ 
ware, 

A lot of software is available now, and more is con¬ 
stantly becoming available. The software and manuals 
Tve reviewed seem to be solid, flexible, and nontrivial 
products. The programs are well debugged at the surface 
level, and as a whole my impression is that this is good 
first-release software. Remarkably good, in fact, for an 
industry that routinely uses its first customers as a final 
test and inspection department. The software manuals 
are outstanding for novices, but too superficial for people 
who know their way around systems and software. 

An effective dealer has to invest significant training in 
both technical and sales staffs to support the depth and 
range of products to be offered, A financially solid, com¬ 


mitted, and technically qualified dealer is a valuable facet 
of the overall decision to use the Fortune 32:16 in a 
business environment. As always, it's wise to give some 
serious thought to the purchase contract, installation sup¬ 
port, and maintenance before you purchase any system. 
Despite a marketing focus on the first-time business-user, 
the Fortune has (or will have) the tools to support soft¬ 
ware development on a small scale. The thought of 
twelve sophisticated programmers working simultan¬ 
eously on a 32:16 boggles the mind, but for environments 
in which word processing and packaged applications con¬ 
stitute 80 percent of the system's use, ample resources are 
available. Here, too, even if you're a Unix expert, good 
dealer support is highly desirable (if for no other reason 
than as an information conduit between you and the 
support people at Fortune, who will not speak to you 
directly). 

The Unix Operating System 

Unix, a multitasking operating system developed at 
Bell Laboratories, has been both praised and damned. Ex¬ 
perienced users find it a superb software-development en¬ 
vironment. Often, however, a user must navigate 
through a complex and branching structure to find a par¬ 
ticular file. The Unix file structure is much like a branch¬ 
ing tree; the top of the structure is called the root but is 
referred to as / (slash) when addressing that directory. 

Like other directories, / is a file, and like all directory 
files it contains disk address pointers to executable binary 
files, binary object files (the results of the compilation 
process or the assembler process), data files, and other 
directories. The user looks at a directory listing and sees 
the names of these files, not the pointer value. 

A typical Unix file of whatever type has an owner and 
a set of read/write/execute permissions for other users 
(naturally, nonexecutable files, such as ASCII text files, 
can't have an execute permission). By Unix convention, 
most files and all commands are styled with lowercase 
characters, 

Unix also appears to have a perverse and pervasive un¬ 
written rule requiring all commands be abbreviated to the 
point of unintelligibility. For example, to get to a file 
belonging to a user called "george," you use a command 
like this: cd /usr/george. The command cd changes your 
current directory to the one specified after the cd com¬ 
mand—in this case, the directory george that is itself con¬ 
tained in the user directory. The first / refers to the root, 
where everything starts; usr refers to the directory in 
which all user directories are kept, the second / is merely 
a separator, and george is the target directory, (On the 
Fortune Unix system, user directories are kept in u in¬ 
stead of usr.) 

To execute a program or command, you must first 
have permission. Then you only need to type the name of 
the pathway that leads to that program. 

The file-system structure enables you to organize files 
by subject, project, month, or whatever is convenient. 
Each category name is used as a directory name. Sub¬ 
divisions of the category can be used as the names for 
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Now you can upgrade from 
843it to IS-bit wimout creating 
a lot of bad memories. 



And when you buy either 
Concurrent CP/M 86* or MP/M 86* 
from Octagon, Board 8/16 is ready 
to run any CP/M 86* or CP/M 80* 
programs. Simultaneously. 

Board 8/16 is not only ready 
to boot the operating system from 
disk, Its BK monitor also contains 
many useful debugging features. 
Memory test. Memory dump. Mem¬ 
ory search. Plus all the disk inter¬ 
face software you need for almost 
any operating system. 

Board 8/16 takes only one 
expansion slot—yet it takes the 
place of up to five boards. 

So if you're ready to upgrade 


Introducing Board 8/16 from 
Octagon. 

Plug it into your S-100 bus and 
It's ready. Ready to come right 
up. Ready to execute both the 
Z80* and the 8088 instruction 
sets. Ready to run both CP/M 
86* and CP/M 80* software, 

Ready to deliver all the advan¬ 
tages of true 16-bit power. 

Its floppy disc controller is 
ready to run up to four 5'A" or 
8" floppies. In any combination. 

At the same time. And you can 
transfer f les back and forth 
between them. 


Dual processors; 4MHz NSC-80Q (executes full 
ZBO' Irtsfruction satland SMHz 8088. 

Concurrent CP/M 86* or MP/M 86* from Octagon 
Includes CP/M 80' emulator and auto-select bios. 
Intel 8272 floppy disk controller with 24-blt DMA. 
8K PflOM monitor boots operating system. 

Two serial ports (baud rate software-selectable up 
to 19,2K bauds.) 

thterrupt contratter with eight vectored interrupts. 
Rxed-frequency real-time clock interrupt for multi¬ 
user dispatching. 

Optional 8087 math co-processor, 

IEEE-696 S-100 compatible. 


to 16-bit, but you’re not ready to 
scrap all your 8-bit software, get 
ready for Board 8/16. Order today. 
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Name __ 
Address 


City_State _ 

Zip.- —Company___ 

Title_____ 


Acct. # 


Exp - 


□ Visa □ MC □ Check enclosed 


O Board 8/16 - S895 

□ Concurrent CP/M 86* $195 {Save $155) 

□ MP/M 86‘ $495 (Save $155) 


□ More Intormation 

Calif, residents add 61^%. Operating systems not 
sold without board. *ZS0 Is a irademark of Zilog. 
CP/W 86. CP/M 80 and MP/M 86 are trademarks 
of Digital Reaeafch. 


OEM inquiries irwited. 



Octagon 

onsxMr avs yaerns 


151 Bernal Avenue, Suite 5 
San Jose, CA 95119 
408/225-2700 
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When one terminal 


is not enough 



Adda 

MuSYS Slave! 

Expand your Z80A/S-100 based micros with 
MuSYS slaves and TurboDOS*. Our NET/82 
slave board has everything you need for another 
station: Z80A CPU, up to 128K bytes of RAM, 
two serial ports, a priority interrupt controller, 
memory parity checking, and many other fea¬ 
tures. There isn't a more cost-effective way to 
add complete, hardware-isolated network slaves 
to your system. And TurboDOS makes it even 
better. Ifs faster than CP/M® * for systems func¬ 
tions, supports larger files (134 MB) and disks 
(1048 MB), and unlike CP/NET* it's compatible 
with nearly all 2.2 applications software. Many 
features which are optional, extra-cost, or not 
available at all in CP/M are standard with 
TurboDOS. Call today for all the details. 
Generous deafer/OEM discounts available. 

'TurtJoDOS ^s a trademark oT Software 2000. tnc.^ CP/M and CP/NET are 
trademarks, of Digital Research. I HO-. is a trademerk of MuSVS Corp. 



SpecialEts in Multi-user IVfcrosvstems 


1752 B Langley 
Irvine. CA 92714 
(714) 662-7387 
TWX: 910-595-1967 
CABLE: MUSYSIRIN 


subdirectories if you find that useful. These features are 
very nice, but the result is that it takes a lot of disk-head 
motions to accomplish a file access and execute the pro¬ 
gram. It's also very easy to forget where things are stored 
if you are new to Unix, the project, or have been doing 
other things for a while. Moreover, this structure does 
not promote good housekeeping habits; because all direc¬ 
tories and subdirectories must be empty before they may 
be deleted, it becomes a chore to find all of your useless 
files and delete them, move those you want to keep, and 
then delete each of the subdirectories in ascending order 
until you are done. Because of this tedium, users need to 
be cajoled into releasing unneeded disk space before the 
disk is completely jammed with useless files. The floppy- 
disk drive can be used to provide a copy of files that 
might be useful but are not needed for current work. 

Unix enables each user to execute a number of 
tasks—called processes—concurrently. This can be very 
useful: you can start compiling a program and im¬ 
mediately begin editing another program module. You 
can run a "spooler" program in background mode that 
would immediately send to another computer, via a 
modem attached to another terminal port, any material 
placed into a specific directory—just the thing for making 
sure that time-critical reports generated by a team of 
people reach their destination as soon as possible. 
Simultaneous printing and editing is supported, as is 
printer queueing. 

Programs can pipe results to another program waiting 
to receive them. Thus it is possible to use several modular 
service programs in various combinations to create new 
services. One example is the program called more. Long 
directory listings can easily zip right by your eyes on a 
terminal operating at 9600 or 19,200 bits per second. 
The directory listing can be piped to more, which will 
catch the output of the listing and display it 24 lines at a 
time, at your command. 

Yes, it would be easy to modify Is, the directory lister, 
to display 24 lines at a time, but then you'd have a pro¬ 
gram that makes assumptions about the terminal on 
which it is working. This is completely foreign to the 
Unix philosophy, which encourages portability and 
machine independence. Unix uses a file named termcap to 
define the individual characteristics of numerous ter¬ 
minals, thus making programs like more device indepen¬ 
dent. You can also use more to provide screen buffering 
for many other tasks—something that a custom-modified 
Is couldn't do. Such applications might include looking at 
a long file of data produced by a program or browsing 
through text files. You would use the cat command to 
catenate a file (i*e., dump it) to the default output device 
{i.e*, the terminal), but you would pipe the result of cat to 
more for screen buffering, Unix contains many programs 
that can be used as commands or used in combinations 
by piping the results of one to another. 

Unix has many unique and useful features. Even an ex¬ 
perienced user of other systems will find Unix a strange 
and somewhat intimidating environment at first. Many 
of the commands have very terse and not very descriptive 
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This Programming professional deserves a 
lot more from ^ personal computer. 


He’s earned it. As a seasoned professional, 
he’s teamed to master some of the world’s 
most advanced programming tools. Tools 
specially designed to meet the everyday 
demands of programming experts. 

But as the owner of a personal com¬ 
puter, he’s come to expect less. Less 

S erformance. Less sophistication. And less 
cxibility. 

Why should programming a 
personal computer be any different? 

Prior to the announcement of micro/ 
SPF'“ development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn’t take it seriously. 

But today, there’s micro/SPF™ a solution 
to elementary program editing tools now 
offered with most micro-computers. 

With micro/SPF“ you get the same 
procedures and commands experienced 
programmers are accustomed to using at 
work. By mimicking features found in 


standard SPF software, micro/SPF“ 
provides all the sophisticated utilities pro¬ 
gramming professionals expect. 

Programmii^ experts can take 
advantage ofskills they’ve spent 
years perfecting. 

Now, for the first time, mainframe soft¬ 
ware is available for personal computers, 
SPF screens are fully reproduced in logical 
sequence and each screen is formatted 
identical to those found in the SPF system. 

In addition, micro/SPF™ comes equipped 
with the same primary and line commands, 
tutorial mess^es and program editor 
(with program funaion keys) experienced 
programmers are used to. 

Programming professionals who’ve 
spent years perfecting the art of writing 
sophisticated code deserve to work with 
state-of-the-art tools, not toys. Find out 
how micro/SPF’“ can help you do work- 
compatible programming on your 
personal computer today! 
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Fortune Global Menu 


(Fortune Applications and Languages) 


lsl level 


2nd level 


Business 


Professional 

Applications 


Tools 

business systems 


Multiplan 

business surveys 
business graphics 


color graphics 


Electronic Office 
Tools 

record processing 
automated caierKtar 
For:Word 


Communications 

asynchronous 
bisynchrorrous 
local network 
X.25 

SNWSDLC 


Training/ 

Education 

topic introduction 
amusements 
operator training 
CAI training 
demonstrations 


System Tcxils 

system utilities 
system management 
languages 
IDOL 

product maintenance 


r 


Record Processing 


T-r 


Fof;Word Menu 


edit old document 
create new document 
print document 
printing control 
index 
filir^ 

advanced tunctions 
glossary funclions 
supervisory functions 


Automated Calendar 


1-r 


1 


3rd Jevel 

edit old 

create 

print 

print 


document 

documeni 


control 


4th level 

documeni 

document 

< fill-ins > 

< select > 


summary 

summary 




enter data 

enter data 




irxlex 

1 

filing 

1 

advanced 

functions 

1 

glossary 

functions 

1 

supervisory 

functions 

1 

1 

< select > 
options 

1 

< select, load 
floppy disk, 
enter required 
data> 

i| 

< select > 

1 

< select > 

1 

< select > 


Blh level old documeni new docunnenl 

text entry lent entry 

modificattons modifications * 


Figure 1: The Fortune Global Menu. Each of the sa: dfip/kiiHons in the first levei is foUowed a list of available software. 


names. For example, cp copies files, nroff is a text format¬ 
ter, and cc calls the C compiler, while cb calls a C 
beaytifier (a program that formats a C program for easy 
reading and good style). There is a very fussy syntax 
checker for the C language, called lint. The program as 
calls the assembler for the host machine, and df gives you 
statistics on the amount of free disk space available, but 
diff is used to compare the contents of files or directories. 
Literally hundreds of such commands are available in 
standard Unix when using the Bourne shell. These com¬ 
mands, together with an environment that makes group 
programming or other group efforts easy to organize and 
efficient to monitor, make Unix a very useful system for 
those who are willing to do the requisite apprenticeship. 

Unfortunately {no pun intended). Fortune does not 
currently supply any Unix documentation with its system 
and supplies only a relatively minuscule amount of 
documentation with the C programming language 
package* I bought a set of manuals for $91 from the 
University of California at Berkeley, whose version of 
Unix is the current model for the Fortune operating 
system. Due to the terse and sometimes irregular syntax 
of commands, the large number of commands, the poten¬ 
tial for disaster if you misuse a command (Unix assumes 
that you know what youTe doing), and the industry-wide 


lack of Unix documentation for the casual user, many 
consider the standard shell inappropriate for the average 
business environment. Luck is on our side, however, 
because Unix has an answer, 

Unix allows the use of many different shells. In fact, 
each user can have his own shell. The standard shell even 
lets you program within it to create new commands out 
of old ones. Thus there's a strong foundation on which 
you can build a shell that is more appropriate for an 
office environment. Fortune Systems is one of the com¬ 
panies that has done this. 

The Fortune shell is menu-oriented. You sign on to the 
system by turning on your terminal and typing your 
name and password in response to screen prompts. If the 
name and password correspond to entries authorized on 
the system, you can progress to the Fortune Global Menu 
(or to the Bourne shell, if your account specifies this op¬ 
tion). The Fortune Global Menu has six areas: business 
applications, professional tools, electronic office tools, 
communications, training/education, and system tools. 
Each of these areas has a list of available software. 

Figure 1 and photo 4 show the global menu. Note that 
some entries are brighter than others. The brighter entries 
Signify software options installed on the machine. To 
select an option, you can use the Return key, which will 
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DOING WELL. 

What does it take to move up in the world ? 

CompuPfcTFfas made quite a reputation by adopting a few simple principles: 


1) You've got to do a little extra — like 
provide more memory, run 8 and 16 bit software^ 
use rugged all-meta! encSpsures^ and offer all the 
other extras that spell performance. 


3) You have to take on bigger challenges 
willingly. Even our single-user systems can expand 
easily to multi-user status^ acquire more power, or 
take advantage of new technology* 



2) You have to be reiiable. If our products 
were iffy, we'd offer a 90-day warranty, like the 
other guys. But you get 365 days from CompuPro 
because we have four times the confidence* 


4) You've got to keep the boss happy. And 
she ll be p lenty sour if her computer has to be 
shifrt^^the factory for repairs* CompuPro offers 
on-sHl^rvice contracts in all 50 states, plus 
Canada. 


5) You need a wide-reaching intellect. Our 
sytems run the vast library of more than 3>000 
CP/M^ programs, and meet the popular IEEE 696/ 
S-IOO hardware standard. 


CompuPro, a Codbout corr^pany. Box 2355, Oakland Airport^ CA 94614 
Circle 49a on Inquiry card. 


Call (415) 562-0636 for the location of your nearest 
Full Service CompuPro System Center. 


ompuPro 
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Photo 4: Global system menus and submenus. The global menu 
(4a) 13 the root for all access to the fortune's operating system; 
also shown are the system utilities menu (4b) and the system 
management menu (4c). 


move the cursor through the menu selections sequential¬ 
ly, use the cursor keys to select the application, or type 
the entry number of the desired option (e.g., el, or El for 
ForrWord), followed by pressing the Execute key, 

The options within each application are also menu- 
oriented. Thus it is possible to get three or four menus 
deep into an application before you can execute a func¬ 
tion* This procedure treats the new or infrequent user 
very gently, but it can be tedious for users who are 
familiar with their applications, 

Menus are also a very slow way to use computer sys¬ 
tems. Fortune has provided mechanisms that alleviate 
some of these lengthy navigations of the system menus, 
but these commands do not yield complete access to all 
options. For example, you can go to any previously 
created document from the Document Index display 


without climbing and descending a set of menus. 
Although it is slow and occasionally confusing, the For¬ 
tune menu shell and the menu approach to applications are 
generally very well thought out* Few areas have been 
neglected, and those are sufficiently technical in nature 
that the user might well use the standard Unix shell for 
them. 

You can access the Bourne shell whenever you are be¬ 
ing asked for a Global Menu choice by typing an ex¬ 
clamation point followed by the desired Unix command* 
The command is executed and you are returned to the 
menu shell at its completion. 

Summary 

The Fortune 32:16 computer offers an oustanding 
business-operating environment with a reasonably good 
technical development environment. The system is well 
designed and easy to use* Dealer support is advised if 
youTe not expert at fending for yourself in complex 
systems environments. The Fortune operating environ¬ 
ment does not encourage tinkering with the inner work¬ 
ings of the operating system, but if you're technically in¬ 
clined you'll have a good time with the system. 

The major marketing consideration that distinguishes 
this system from the large number of similar systems on 
the market is its optional gentle user interface and the 
wide range of very high quality application software 
available now or planned for the near future* 

Some systems are better adapted to highly technical en¬ 
vironments, to the use of industry-standard interface 
cards (e*g*, STD bus or Multibus), and to real-time ap¬ 
plications, Fortune Systems has, however, created one of 
the better systems currently available for business use 
and for technical efforts that do not require all of the 
nitty-gritty of standard Unix, the pleasures of the Pro¬ 
grammers' and Writers' Workbench modifications to 
Unix, or the flexibility of systems designed for laboratory 
environments. Given the technical orientation of the bulk 
of offerings in the Unix marketplace today. Fortune 
Systems has chosen the harder row to hoe and has done it 
very well.B 
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THE NEW DAS SERIES 500 FOR THE IBM PC 


M-< 




THE DATA ACQUISITION 8.CONTROL SYSTEM 
YOU SHOULD CONSIDEROVER A MINI. 
EVEN IF MONEY IS NO OB)ECT 


Lcl s Stiy yf)U have enough money lo 
buy nearly any data acquisition and 
control system you want. What 
will you choose? 

If sheer power is your main require^ 
meiit; you mi^hi choose an expensive 
mini a ) ni p ii t er s y s I em. Bu 1, t h e ii 
ain, you m!.^ht Just as well choose 
the new DAS Series 5(H). 

Simply the Series 500 inttKiny 
olf-the sheif IBM Personal Computer 
and you'll have up lo 55(^ channels 
analo.q input, hO channels of analog 
output and I9 j! channels oi Lli^ilal I A) 
(even AC/t)C deviceconlroll. :\nd 
with measurement speeds as hinh as 
25,000 analog data points per second, 
and true 12 or 14 hit precisiem,you'll 
ha\ e enoLicih power and accuracy h >r 
t h e m < jst d ema nd i n g app I i ca t i t >11 s, 

If you need flexibility, you'll want 
tiJ compare other, more costly systems 
to the fully mc^dular Series 500. It 
comes supported by an extensive 
library of inte^^rated pluq-in modules 
that lei voii eusiom tailor almost anv 


comhination of inputs and (aitputs, 
dif^ital or anakrs^. And do st j almost 
instantly. 

So the Series 500 is ideal for luin- 
dreds (d applications in product test, 
process control and enerjty manacle- 
nient; in psychology, hiuloj^y, analyti¬ 
cal chemistry and neur(wcience. 

If ease of use is hi^h on your list, 
consider this:()nly the Series500 
comes equipped with the advanced, 
integrated StrftaOO software paekas^e. 
With it,you can set up,collect,sitire, 
contred, display and analyze, all vvilh a 
few simple BASIC commands. 

In fact,Soft500 makes pro^^ranv 
minci so easy, >^nu can he up and run¬ 
ning with your Series 500 the same 
day you gei it. Kven if you're not a 
computer expert. 

Now compare advanced features. 
Like exclusive foreground/ 
background software architecture 
that lets you analyze data while you 
collect it. Like the real lime clock/ 
e a I e nda r an d prec i s i < >n i n t e rva 11 i m er. 


Or the tremendtais ran^'e of signal con¬ 
ditioning^ (Options, 1 lie I udinj4 ^software 
selected >^ain and offset, amplification 
from 111 i 11 i w >111 eve 1 s, a n d pre )v i si on for 
direct connection of thermocouples, 
strain ^au^e.sand RTDs. 

These are features you mi^^ht not 
gv\ elsewhere, no matter how much 
money \’ou ,spend. Fiut then, why 
spend all that money? 

Becau.se for less than SbOOO you 
both the advanced capahililies of the 
DAS Series 5()(), plus an IBM PC*' 

I which incidentally, you can still use 
to do all the tjlher things a l^C does so 
well). 

For complete information on 
the f)AS Series 500 data acquisition 
and cnntnd system, write to us at 
Data Acquisition Systems. Inc,, 

349 Congress Street, Boston, 
Massachusetts 02210, Or call us at 
r : ^ hi7 423-7091. 


IttMTs, Jilts i-h.i-'lfJ SviVTmln'fv iM.iii ,iv;ilMil,' |nr Mil .Aprlf ||. 
JIL^I ^ M uru rri'il I rjjuisiitrkt 






Shown are IBM-PC'' compatible programs. The Columbia MPC runs MS-DOS* plus six other operating systems. 

THE COUINIBU MK 
WORKS WITHA 

woRiD or sorrwARL 

$^000 WORIH COMES 
FRE WITH 1HE SYSTEM. 


World Headquarters: 
8990 Route 108 
Columbia, MD 21045 
(301)992.3400 
TWX 710-8624891 


West Coast: 

3901 MacArthur Blvd. 
Suite 211 

Newport Beach, CA 92663 

(714)752-5245 

Telex 277778 


Europe: 

Limitetiatr. 94 
4050 Moenchengladbach 2 
West Germany 
Phone 02161-33159 
Telex 852452 


Call our distributor nearest you. 

Access Systems Advanced Management 


( 01 ' 


:ijesieyt 

17)237-' 


■7743 


N.I.D.L (National Instru¬ 
ment Distribution IncJ 
Dayton, OH 
(513)435-4503 


Systems 
Aurora, CO 
(303)752-2972 

RPC Electronics 
Cleveland, OH 
(216)461-2280 


(Antral Microcomputer 
Distributors 

Montreal, Quebec, Canada 
(514)849-7533 

RPC Electronics 
Pittsburgh, PA 
(412)782.3770 


Distributors in Australia, Austria, Belgium, Colombia, Denmark, Hong Kong, Ismel, Italy, Malaysia, Netherlands'Antilles, Norway, Portugal, Spain, Sweden, 
Switzerland, United Kingdom, Venezuela, 












Today, the Columbia MFC takes 
on hundreds of IBM-PC compatible 
software programs and IBM-PC add¬ 
ons or peripherals. 

What’s more, six other 
Columbia-supported operating 
systems are available—CP/M-80* 
CP/M-86' Concurrent CP/M-86r 
MP/M-86" (OASIS-16*and XENIX” 
available soon)—stretching the 
Columbia MFC’s software compati¬ 
bility beyond any other person^ 
computer. 

Farther, faster, for far less. 

The Columbia MFC is shipped 
with fully supported software that 
will save you $3,000. Included is the 
entire self-teaching Perfect Software" 
family: Perfect Writer^ a word pro¬ 
cessor; Perfect Speller" a 50,000 
word dictionary; Perfect Filerr a data 


base manager; and Perfect Calcr a 
financial calculation system. 

In addition you get MS-DOS, 
CP/M-86, Macro/86 Assembler, 
BASICAT Asynchronous Communi¬ 
cations Support, Diagnostics and the 
Columbia Tutor pro^am. This 
means your Columbia MPC is up 
and running right out of the box. 
Space Commanders and Fast Graphs 
show off the Columbia MFC’s full- 
color graphics. 

Way out front in value and 
performance. 

With a list price of $3,995— 
including 128K RAM, 640K in dual 
disk drives, 8 IBM-PCi compatible 
expansion slots, 2 serial and 1 parallel 
I/O, IBM-PC compatible keyboard, 
and color graphics monitor 
controller—the Columbia MPC is 


ready to go. And a complete 12MB 
hard disk system lists for $5,995 — 
software included! B/W or color 
monitors and printers optional. 

Made in U.S. A.—supported 
worldwide. 

All Columbia hardware and soft¬ 
ware are backed by the “Call for 
Columbia” national service program. 
So, call us or our distributor for the 
dealer nearest you—and start looking 
at the Columbia MPC. It’ll show you 
a whole new world of performance 
and value. 


COLUMBIA 


I DATA PRODUCTS, INC. | 


Commerical Computer Sales 
Atlanta, GA 
(404)256-9190 


Empire Micro Products MP Systems 

Rochester. NY Dallas^ TX 

(716) 626-3660 (214) 385-8685 


Mid Tech Assexiates 
Desoto, KS 
(913)441-6565 


Mid Tech Associates 
Florissant, MO 
(314)837-5200 


Mytec, Inc. 
Sanford. FL 
(305)321-2301 


Renaissance Technology 
Corp. 

Concord, CA 
(415)676-5757 


Southeastern Data 
Products 
Lynchburg. VA 
(804)237-6286 


Tek-AJds Industries Tele-Terminals Waybem Cxirporation 

Arlington Heights. IL Brooklyn Park, MN Garden Grove, CA 

(312)870-7401 (612)328-3072 (714) 554-4520 


Perfect Software, Perfect Writer, Perfect Speller, Perfect Filer, and Perfect Cate are trademarks of Perfect Software, Inc: IBM is a trademark of bitemationaJ Business Machines. 
CIVM and MP/M are registered trademarks of Digital Research, Inc. OASIS is a trademark of Phase One. MS-DOS and XENIX are Lrademarks of MICROSOFT. 
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The Movable Conference 

A report on a revolutionary new communications medium: 
computer-moderated conferencing. 


During the eighteenth Egyptian 
dynasty, about 35CX) years ago, a 
royal scribe named Amenophis, son 
of Hapu, rose to great prominence. 
He was such an accomplished com* 
municator that the pharaoh ap¬ 
pointed him both hereditary prince 
and master of ceremonies of the feast 
of Amun, a position rivaling that of 
the high priests of Kamak, the great 
temple city of upper Egypt, 

Since that time, the princes of com¬ 
munication have always aspired to 
power but have rarely achieved the 
deified status of Hapu's remarkable 
son. In 1970, however, an experiment 
in information science started a 
movement that, as this decade 
matures, will extend and transform 
this most fundamental of human ac¬ 
tivities and may confer un¬ 
precedented power on a new genera¬ 
tion of electronic messengers. 

Consider the ways we usually com¬ 
municate {talking, writing, and 
gesturing) and how we enhance that 
communication (telephone, gather¬ 
ings, print, video, signs, radio, etc,). 
Such exchanges are limited by the en¬ 
vironment, by the need for syn¬ 
chrony in time and place for dialog to 
occur, 

The most desirable form of com- 


About the Author 

Irving A, Lerch, a professor of medical 
physics at the New York University School of 
Medicine, has published numerous articles on 
the impact of science and technology on 
society. 


Irving A. Lerch 

New York University Medical Center 
Division of Radiation Oncology 
566 First Ave, 

New York, NY 10016 

munication is the face-to-face meet¬ 
ing, But face-to-face meetings are 
unstructured, weighed down with 
social conventions based on rank, 
subject to misunderstandings, and 
vulnerable to information loss. If 
needed data is not immediately avail¬ 
able during the meeting, many deci¬ 
sions will be delayed until some time 
after the conclusion of the con¬ 
ference. Meeting planners must have 
exquisite foresight if everything is to 
run smoothly. If numerous partici¬ 
pants are located in different cities, 
the travel and accommodation costs 
can be excessive and the meeting cut 
short, often before anything useful is 
accomplished. With the computer as 
communications device, however, 
the bonds of synchrony can be cut, A 
conference can now "move" in terms 
of both time and place to each partici¬ 
pant of that conference. 

Indeed, the most apparent dif¬ 
ference between computer-moderated 
conferences and face-to-face meetings 
is in the temporal relationship of the 
exchanges. In a computer conference, 
messages are forwarded in time until 
a participant reads them and replies. 
Participants may review the proceed¬ 
ings, respond to specific messages, 
enter new information, ask questions 
of any participant, or acquire data at 
any time, day or night. And because 


each participant needs only a normal 
telephone line or leased communica¬ 
tions line to connect a terminal to a 
central host computer, the inter¬ 
change is independent of place as well 
as time. 

In addition, because the computer 
maintains an accessible record of all 
transactions, memoranda and synop- 
ses are unnecessary; the final docu¬ 
mentation can simply be edited from 
the computer memory. Add a feature 
for privacy to protect proprietary ex¬ 
changes, and the system begins to 
develop a useful shape. 

To a limited degree, we already 
have a measure of this power. The 
telephone enables us to contact 
people anywhere, at almost any time, 
and to carry on group conversations. 
We can even use the telephone to 
transmit printed and graphic infor¬ 
mation. But such teleconferencing 
must be conducted in the heat of the 
here and now, and the spoken word is 
fragile and notoriously elusive. What 
is obvious to one participant may be 
opaque to another. Some people may 
require more time to digest a certain 
piece of information. Much informa¬ 
tion is invariably lost. 

Thus the conventional ways we ex¬ 
change information are somewhat 
limited. But all of this is about to 
change in a way so fundamental, so 
profound, that the processes of col¬ 
lating and synthesizing information 
will cease to exist as separate ac¬ 
tivities divorced from communica¬ 
tion. 


104 May 1983 © BYTE eubliEStions Inc 









Keep Ybur Computer Healthy... 



with the Industry Standard in System 
Maintenance Programs. 


Diagnostics II 




Diagnostics II is the finest set of system maintenance 
routines available for microcomputers. It thoroughly 
checks all five areas of your computer system, 
pinpointing hardware problems to help keep your 
computer in perfect working order. 

The areas of your computer which are tested include: 

Memory, Printer, Terminal, Disk, and CPU 


In addition to being extremely thorough, every test In 
Diagnostics II is also “submif-able. The output of the 
tests can be logged to disk for later review. 

(Requires 32K CP/M®) 

Diagnostics 11: $125 

Manual only: $ 40 


Disk Doctor 


Disk Doctor automatically recovers otherwise 
unrecoverable information from ‘‘crashed” diskettes. It 
also un-erases files. 

Maybe it was a lightning storm, static from the rug. or just 
too late at night to be working. Whatever the cause, when 
the diskette “crashes" or a file is accidentally erased, 
valuable data or programs can be permanently lost 
Disk Doctor was designed to recover this lost" 
information. It consists of five wards, each performing a 
specific recovery operation. 

Ward Ar Vertties diskettes and locks out bad sectors. 

Ward B: Places copyable information from a "crashed'^file In a 
Qoodflle. 

Ward C: Copies diskettes without stopping for bad sectors. 

Ward D: Un-erases files. 

Ward E: Displays a directory of recoverabie erased files. 

Disk Doctor was not designed for use with double sided 
or hard disks. circle 430 on inquiry card. 


(Requires 48K CP/M* . two drives for complete 
operation) 

Disk Doctor: $100 

Manual only: $ 30 

Available from fine dealers everywhere, or directly from 
SuperSoft. 

Japanese Distiibution'. 

ASR Corporation International 
3-23-8, Nishl-Shimbashi, Minato-Ku 
Tokyo 105, Japan 

Tel. (03) 437-5371, Telex 0242-2723 

European Agent: 

Micro Technology Ltd.. 

51 The Pantiles. 

Tunbridge Wells. Kent. England TN2 5TH 
Tel. 0892-45433. Telex: 95441 Micro-G 
Diagnostics It available for virtually ail CP/M*, 
GP/M-e6=*', and MS DOS compatible systems. 

Disk Doctor available tor virtually all CP/M*, and 
CP/M-86 compatible systems. 

CP/M ^ and CP/Mi<fi0 » ara regiaiffisd irademafks orOigilaf Research. 














EMISARI 

In 1970, the White House Office of 
Emergency Preparedness (OEP) was 
given the responsibility of administer“ 
ing President Nixon's wage-price 
freeze. To accomplish this difficult 
task, the OEP put into use the first 
electronic conferencing system, the 
Emergency Management Information 
System and Reference Index 
(EMISARI), The following quote 
from The Network Nation by Starr 
Roxanne Hiltz and Murray Turoff 


(Addison-Wesley Publishing Com^ 
pany, 1978) describes how EMISARI 
supervised information flow: 

The ten regional offices of OEP 
needed to be able to generate and 
share timely and useful data on 
* . . the wage-price freeze. The 
regional offices had to respond to 
requests and inquiries from the 
public in a way that was consistent 
with the initial guidelines and 
emerging modifications and inter¬ 


pretations. The central OEP man¬ 
agement had to make sure that 
policy interpretation was consis¬ 
tent from region to region. . . . 

The primary innovation in 
EMISARI was the ability to set up 
alternative communication forms, 
such as collections of numeric 
estimates, tables of numbers, and 
situation report forms, and have 
these assigned as a permanent re¬ 
sponsibility to some member of the 
communication group who would 
supply the information on a 
regular basis. , . . All this was 
under the confroJ of a human 
monitor who could tailor the com¬ 
munication structure and the re¬ 
sponsibilities as a function of the 
problem at any time. 

As you might imagine, the advent 
of this unique, computer-moderated 
conferencing system was accompan¬ 
ied by a great deal of discord between 
the OEP establishment and the out¬ 
siders who invented EMISARL The 
story of this conflict, recounted by 
Hiltz and Turoff (one of the designers 
of EMISARI) in their book, illustrates 
the friction generated when control 
over information changes hands. In 
spite of this difficulty, however, the 
concept of computer-moderated con¬ 
ferencing has been employed in a 
number of communications systems. 

From New Guinea 
to the Electronic Cottage 

A few years ago, the multinational 
Bechtel Corporation approached its 
telecommunications group with a 
problem: how could a team of em¬ 
ployees scattered across several time 
zones and continents maintain effec¬ 
tive communications? The great geo¬ 
graphical dispersion made it clear 
that only a messaging service would 
work, yet the traditional methods 
were inadequate to sustain technical 
dialog among the 10 to 12 people in a 
team, Bechtel solved the problem by 
subscribing to Info media's Notepad 
system, developed by one of the 
premier innovators in the field, 
Jacques Vallee. 

An early Bechtel project using 
Notepad was centered at a Nevada 
molybdenum mine with no telephone 
access. In order for the site manager 
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Some people demand the hest. 

Superior quality at superior voEue identifies 
ttie "best" products, and the best in Apple IP- 
compatible drives is the Micro-Sci line of " 
floppy d^sk dnves and subsystems. 

Business people needing storage, reiiabltifv 
and fast access have been impressed with 
Mlcf{>Scrs A40 system since we Irttroduced it 
back in 1979. Fora lower list price thon the 
Apple Disk IP’ s, the A40 offers 20 Kb more 
copacify, faster access time and greater 
doto reiiobifity. 

The Micno-Sci A70 drive combines quick 
oceess ond high reliability with o full 286Kb 
storage capability. 

The newest member 
ofMIcro-Scrs Apple 11- 
compatible famity, the A2, is a 
direct replace merit for the Disk tl. 


fj-sa 


featuring total compatibility at a lower cost. Better 
still, you con mix our A2 drive ond controller with 
their drive and control ter for compEete freedom of 
interchangeobillty 

And Mlcro-Sci s controller includes operating 
features like jumper-selectcble 3.2 and 3.3 DOS. 

Give vourself the privilege. 

Mlcro-Sci delivers the most in quotity, 
relloPiilty artd i^rTormonce, So when you 
consider additional drives or a disk subsystem 
for your Apple 11, indulge yourself in the Micro- 
Sci oltemaive. 

Sea our complete product line today at 
a dealer neor you. 

(SPECIAL NOTEJOAPPtfMP 
USERS: Micfo-SCf also offers a full 
range of Apple lli-compofiPle 
drives, As/r your loco! dealer 
for details.) 


MfCRO-SCI 

Mlcro-Sci iso Division otStondon Controls, loo. 

2158 SOUTH HATHAWAY STREET * SANTA ANA, CAllFORNIA 92705 - 714^662-2801' TELEX: 910-3466739 
Intenmiiorol Dealer Inquiries.. IMG iniernoticinal Maiieis Com. Telephone: 714/730-0963 ■ Telex: 2777e2-R!OB¥ UR 

* Apjii&. Apple II. Apple 111 ond Disk il ore re^istored rtijdemarkser Apple computef. Inc. 
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‘‘More documentation? 
Go to a book store/' 


“Technical support? 
Cali the publisher/' 


“Training? Call a 
computer school/' 


Sound familiar? Does your 
dealer turn into a “finger 
pointer” when you need help? 

At Software Banc we offer a 
complete system that doesn’t 
stop when your software is 
delivered. 

Careful Pix)duct Selection 

Do you get bewildered by 
the endless lists of soft¬ 
ware you find in most ads? 

Let us be your quality control 
department. 

We only sell the best pro¬ 
grams on the market. After a 
thorough evaluation we chose 
dBASE I r for data process¬ 
ing, and 1-2-3™ for financial 
management. 

Our complete line of add-on 
products help you to continue 
to get the most from your 
software. 

Expert Technical Support 

When you buy software from 
us, you can rest assured that 
help is only a phone call 
away. Just call us at (617) 
641-1235 for all the free 
support you need. 


Free dBASE ir User's Guide 

We don’t send you somewhere 
else to learn more about a prod¬ 
uct we sell. Order dBASE 11™ 
from us, and you’ll receive 
a free copy of our dBASE 11™ 
User's Guide. You can also 
buy the User's Guide first for 
only $29, and then receive a 
full credit when you buy 
dBASE II.™ 

freeJ-2-3™ Utility 

Receive 1-2-3 TRANS free 
with your purchase of 1-2-37 
1-2-3 TRANS is a menu 
driven program that will 
quickly and easily transfer 
files from dBASE M™ to 
1-2-3™ and back again. 

i-2-3™ & dBASE ir Classes 

Want more in-depth informa¬ 
tion about dBASE ir or 1-2-3™? 
Attend a SoftwareBanc semi¬ 
nar near you. Each session runs 
from 9 to 5, and costs $175. 

LasMgefes Anchorage 

July 18-22 August 

Washingtonf D.C. New York City 

Aug. 29‘Sept. 2 September 


Prices You Can Afford 


1-2-3’“' ............. .Call for price* 

dBASEIr.$479 

ABSTAT .$379 

dBASE 11’" User’s Guide.$29 

DB Plus’".$95 

dGRAPH.$199 

dUTIL.$69 

dNAMES .$109 

QUICKCODE.$199 


*Onlv available for IBM PC with MS-DOS. 

Free Catalog 

If you want to learn more about 
SoftwareBanc, cal) or write for our 
free product catalog. 

SoftwareBanc 

661 Massachusetts Avenue 
Arlington, Mass. 02174 
To order call; (800) 451-2502 
(617) 641-1241 in Mass. 

For technical support call: 
(617)641-1235 

1-2-3 is a registered trademark of Lotus 
Development Corporate on/dBASE I Ms a registered 
trademark of Ashton-Tate»Inc. 

Payment may be made by: MasterCard^ Visa, check, 
C.O.O., money order. Mass, residents please add 
5% sales ta)t. Add $5.00 for shipping and handling. 





SoftwareBanc 

Order Toll Free 

1 - 800 ^ 51-2502 

(617)641-1241 in Mass. 
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to communicate with a central office 
in San Francisco, he was given a port¬ 
able terminal. Each evening he 
jumped into his jeep, drove to the 
nearest town, and telephoned Info- 
media's computer in San Bmno, 
California, to receive updates on en¬ 
gineering and management messages 
and details concerning orders and 
shipments. The system was also suc¬ 
cessful in managing gold and silver 
mines in Idaho and Canada and in 
supporting a nine-month project in 


the Beluga oil fields in Alaska, 

The most spectacular Bechtel con¬ 
ferencing project involves a mining 
operation in Ok Tedi, a remote prov¬ 
ince 400 miles from the coast in 
Papua New Guinea. Altogether, sev¬ 
eral teams had to be coordinated be¬ 
tween New Guinea, Australia, and a 
central office in Los Angeles. 

Ironically, Bechtel does not use 
conferencing for its internal corporate 
communications. As is true for many 
organizations, messaging is accom¬ 


plished by using switching networks, 
electronic mail, and similar systems. 
This may change as computer con¬ 
ferencing is exploited to relieve work¬ 
ing groups of the need for extensive 
travel and real-time discussions. 

Two other computer-moderated 
conferencing systems, Confer and 
EIES (Electronic Information Ex¬ 
change System), serve the needs of 
specialized study groups and business 
clients who '"meet" online to develop 
documentation, examine specific 
problems, exchange data, and com¬ 
municate with allied organizations. 
The Army's Delta Force, a network of 
consultants and Department of 
Defense specialists, uses Confer to ex¬ 
amine future needs and organization¬ 
al requirements. (See "Electronic Pub¬ 
lishing" by Arthur Bechhoefer, page 
124, for an account of another in¬ 
teresting application of Confer,) 

EIES has been the site of profes¬ 
sional-society committee delibera¬ 
tions such as those of the Instrument 
Society of America. Also, 10 hepatitis 
experts used EIES to organize a new 
database, the Hepatitis Knowledge 
Base, for the American Library of 
Medicine. The Hepatitis Knowledge 
Base is now available for download¬ 
ing into physicians' microcomputers. 
In addition, Starr Roxanne Hiltz, 
coauthor oi The Network Nation and 
sociologist studying acceptance of the 
new telecommunications technolo¬ 
gies, has employed EIES to present 
online courses such as Telecommuni¬ 
cations in the Future, 

In 1978, a conference was orga¬ 
nized on EIES, called Politechs, that 
included federal laboratories, state 
legislatures, local governments, 
public-interest groups, technical pro¬ 
fessional societies, and the White 
House, The conference was dedicated 
to promoting exchanges on the im¬ 
pact of science and technology on 
public policy. As a result of this con¬ 
ference, proposals have been made 
that aim at developing permanent in¬ 
terchanges for various departments of 
the federal government. 

After the Three Mile Island inci¬ 
dent in 1979, the nuclear industry 
responded by founding an Institute of 
Nuclear Power Operators that uses 
Notepad to tie together each utility 
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: AsIngJetJoard controller wr floppy and 
r disk drives: 

• fuiiy compHes with iEE 696 stantlBfd • Free copy of 
CP/M PlusT^M included • Up to ^ floppies and three Win¬ 
chester drives may be controlled by VFW-3 ■ Data 
transfers to and from board under DMA or programm¬ 
ed I/O control • Supports 24 bit address space. 

CP/M Plus™, ilgn performance single user 
operating system. 

• CP/M® 2.2. compatible—no modification I • When 
used with SDSystems 256K memory board speeds are 
up to 7 times faster than CP/ M® 2.2. • High perfor¬ 
mance file system • mp/m® ii file password protec¬ 
tion • Time and date stamps on files • Support for 1 to 
16 banks of RAM • Support fori to 16 drives of up to 
512 MB each ♦ Easy to use system utilities with help 
facility • Powerful batch facility • Sophisticated pro¬ 
grammer utilities. 


RAM Disk 256: A solid state disk emulator that 
greatly Increases system performance by eliminating 
disk waits In disk Intensive applications. Excellent for 
spreadsheets, spelling checkers and software 
development 

• 256K capacity ■ 1 mb total bus capacity • CP/M* 2.2, 
PLUS TM compatible *1/0 port addresses user selec¬ 
table • storage locations addressed by on board 20 bit 
counter • On board refresh. 

ROM Dick 128: An EPF^M board that replaces a 
floppy disk ortve for the purposes of booting CP/M' 
loading application programs. 

• Provides non volatile, permanent storage of pro¬ 
grams and data • utilizes 2732 or 2764 EPROMS, (16 
max) • 12SK capacity per board • 512IC system capacity 

• use with SDSystems RAM disk to configure a stand 
alone or networ1< diskless system • CP/M Plus™ 
available in eproms > serial port provided. 


CP/ m * 2.2 a nd CP/ m PI registered crademarkes of D ig ital Research. Inc. * ZSC prod uct of Ztfog Corp 


SDSystems 


A Svntech Companv 


10111 MiHer Road • Dallas, Texas - (214) 340-0303 • TLX-602 9016 
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ExpandoRAM IV — i^andom access memorv board 

^ pr2S6Ksv!ViOSRAi^Cls:pS 

• Puffy comp//es with fEEEE 696 standara 

• 256K capacity with 64K chips 

• 1024K capacity with 2S6K chips 

• Error checking and correction (2 bit detection, i bit correction! 

• on board refresh 

• Supports both 8 and 16 bit data transfers 

• 24 bJtaddressing 

SD800— .; series of cc i pact vet expandable S-lOO 
mlcrocD^^^PUters. 

• compact size approximately 4 " x 14" x 17" 

• 6 Slot motherboard 

• Rugged metal enclosure 

• Supports up to 5 users 

OE^ “ersson Designed for ease of integration and maximum flexibility 

• Z80CPU 
•256K RAM 

• Versafloppy ll with free CP/M PIustm 

DiSic>BSS An ideal high performance system for disk intensive 

applications. Eliminates disk wait states for spread sheets, spelling checkers, 
and network operation, utilizes SD Systems ram Disk and ROM Disk modules. 


{Pictured shove; 


A 280 baseo nilcrocnrnputsr witn.memory ^nd I/O functions 

• FuHy complies with IEEE 696 standard 
•4/6/8MHZZ80A/B/H* * 

• supportsCP/M® Plus 

• operates as bus master/siave for multi-user, multi-processor architecture. 

• 64K on board memory, dual ported, parity checked 

• 2 serial ports, i full SASi port 

• All I/O drivers on board 

• Memory management 

• Full 24 bit address capability 

• 316bltCTC'S 





























Communitree: A Microcomputer- 
Based Conlerencing System 

An organization in Sari Frawcisco 
called the Communitree Group has de¬ 
veloped a computer conferencing 
system for the Apple IL Designed as an 
alternative to the many computer bul¬ 
letin boards around the nation, this 
system provides a relatively simple 
messaging structure capable of sup¬ 
porting complex branching communi¬ 
cations — hence the name Communi- 
tree. In operation, you simply dial the 
system as you would any other bulletin 
board. You then obtain a list of parent 
conferences that can be accessed with a 
simple READ command. If the selected 
conference contains a subconference 
structure, the titles of the branch con¬ 
ferences will be displayed. You may 
browse as with more elaborate systems 
and enter messages with a simple line 
editor. Only the system operator has 
the power to delete or shift messages. 
Help files assist novices in learning the 
systems features. 

This design is similar to The Sources 
Participate in that it provides a mes¬ 
sage-branching structure. Communi¬ 
tree is much more primitive^ however, 
beca use machine Urn it a tions restrict 
the resources available to users, hut the 
system^s simplicity makes it easy to 
learn and very suitable for restricted 
applications. 

To run the conferencing software, 
you must have an Apple 11 with 48K 
bytes of (random-access read/ 

write memory) and two disk drives. 
This will support a maximum of 320 
fifty-line messages. The system deletes 
notes that are not current, and it can 
easily handle up to 35 users per day if if 
IS kept online 24 hours per day. The 
Communitree Croup also intends to 
develop software for other personal 
computers such as the IBM Personal 
Computer. 

The source code is written in 
FORTH, and the cost of the program 
and manuals is $150, 

Additional information may be ob¬ 
tained from the Communitree Group, 
Suite 207-3002, 470 Cos fro Sf., San 
Francisco, CA 94114. 


with consultants, vendors, and nu¬ 
merous organizations. 

Participate, a conferencing system 
that has recently appeared on The 
Source, has facilitated conferencing 
among disparate groups. These 


groups can subsequently organize 
themselves into communities. 

An interesting example of the syn¬ 
thesis achieved in such a structure is 
the electure, a project designed and 
implemented by a group of approx¬ 
imately 20 participants within a 
three-month period. Jim Rutt, while 
serving as manager of Product 
Development for The Source, started 
with a concept developed by David 
Hughes, an early exploiter of com¬ 
puter telecommunications as a 
teaching tool, and suggested that Par¬ 
ticipate provide popular electronic 
lectures or ''electures/' A conference 
was started in which the members ex¬ 
amined the scope, organization, and 
operation of an electure. 

Despite the fact that many key 
members of the conference were 
periodically absent for extended 
periods, the group was first able to 
define the mechanism and procedures 
that were needed and then put the 
first electure online. The ''electurer" 
was Starr Roxanne Hiltz, and the sub¬ 
ject was the computer revolution— 
how the '"electronic cottage" is chang¬ 
ing the home. It appeared in seven 
segments, each segment followed by a 
ballot and a separate discussion con¬ 
ference. The electure became a 
powerful model for colloquia, semi¬ 
nars, electronic publishing, and struc¬ 
tured telecommunications. 

Where the Conferences Are 

As of this writing, approximately a 
dozen commercial conferencing ser¬ 
vices are available in the United 
States. Some of these are run on cen¬ 
tral computers and can be accessed by 
terminals or microcomputers via 
packet-switching networks such as 
Tymnet and Telenet, Some can be 
licensed for use on a private main¬ 
frame computer. Most of these ser¬ 
vices are summarized in table 1. In 
addition, there is even a computer- 
moderated conferencing system that 
runs on a microcomputer. 

It is difficult to compare the 
various conferencing systems because 
many were designed with different 
tasks in mind. This has led to certain 
structural and operational quirks 
peculiar to each one. However, 
because some features are shared. 


there are undeniable family re¬ 
semblances. 

All systems are designed to 
facilitate many-to-many communica¬ 
tions. Participate differs somewhat in 
that it was designed to accommodate 
what has been referred to as "inquiry 
networking." Users of Participate 
may branch off a main conference 
and develop their own subconfer¬ 
ences, usually based on an inquiry 
generated in the trunk discussion. 
This multiple-branching capability is 
analogous to the organization of sub¬ 
committees in a plenary session. The 
subcommittees are established to ex¬ 
amine specific topics and then report 
back to the full committee. This 
structure facilitates the problem¬ 
solving aspecL of conferencing. 

Of course, any system that pro¬ 
vides such opportunities for multiple- 
branched conferencing must also sup¬ 
ply the user with means to maintain 
access and control. This requires a 
more complex set of instructions that 
can frustrate the unsophisticated 
subscriber. Initially, users may have 
difficulty knowing where they are 
within the conference hierarchy. 
Most computer conferencing systems 
have limited branching capabilities 
and use as simple a procedure as 
possible in order to achieve user- 
friendliness. 

This does not mean that such sys¬ 
tems are simple—far from it, EIES 
furnishes elaborate subdivisions for 
specialized information transfers, 
such as an electronic marketplace for 
buying and selling information and a 
""paper fair," a repository of research 
documents. Participate relies on its 
branching capability, which users 
must learn in order to tailor the sys¬ 
tem to their own needs. 

Perhaps the most elaborate system 
is Augment, which gives the sub¬ 
scriber maximum control over all tex¬ 
tual operations, from processing to 
multicolor page composition. Such a 
system requires a high degree of user 
knowledge and skill. 

Com, the Swedish entry, has an ex¬ 
tremely flexible structure that enables 
participants to track related messages 
via the links that interconnect them as 
a discussion grows. A single com¬ 
mand is all that is needed to trace the 
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North Star solutions are simple and powerful. 


Not everyone needs a small 
business computer as powerful 
and fully-featured as a North 
Star The North Star ADVAN¬ 
TAGE and HORIZON® micro¬ 
computer systems are built for 
those who demand a great deal 
more..,of themselves as well 
as the vital tools they select for 
office automation. 

Powerful 

Putting a North Star system 
through its paces is like high¬ 
speed driving in a luxury sports 
car: instant response to user 
commands, with a feeling of 
untapped resources within. Your 
North Star system has the power 
to get you through the fast 
curves of business and over 
towering peaks in workload. 
North Star outperforms the 
industry in single-user, multi-user 
and now in office network 
systems. 


Simple 

Advanced software engineer¬ 
ing has harnessed the power 
of the HORIZON and ADVAN¬ 
TAGE, so that achieving your 
results is os simple as a Sunday 
drive. Concise user commands 
instruct the computer to work the 
way you want it to. 

And, we keep it simple every¬ 
where: service, system expansion, 
and even custom software. 

Solutions 

North Star systems are de¬ 
signed to get you from A to B as 
effectively as possible.The 


designed-in harmony of our word 
processing, planning, occounting 
and other applications permits 
faster solutions and a broader 
range of possible accomplish¬ 
ments. 

And no solution is complete 
until it is in presentation form. 

North Star graphics concisely 
present your results in charts, 
graphs and graphic figures. 

Discover North Star's simply 
powerful solutions at one of over 
1000 computer stores or systems 
houses. Call 800-447-4700 for 
the location nearest you, or write 
North Star Computers, Inc,, 

14440 Catalina Street, . ^ 

San Leandro, CA 94577. 

NormSIar^ 

Simply powerful solutions. 



See us at NCC, Booth -W6358. 

The Norfh Star logo, fagfjne and HORIZON qre either tfodemarks 
or registered trademarks of North Stor Computers, Inc. © 1983. 

Systems serviced nationwide by MAI/Sorbus Service Division. 
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System 

Availability 

Connect Costs 

Processor 

Participate 

Participation Systems Inc, 

43 Myrtle Terrace 

Winchester, MA 01890 

The Source; 
may be licensed 

$20J5 to $5,75/hour: 
closed user group: $5000; 
licensing cost: $10,000 
to $60,000 

Prime computers 

EtES 

Electronic Information Exchange 

System 

New Jersey Institute of Technology 

323 High St. 

Newark. NJ 07102 

Telenet. Univet. 

or direct dial 

S75/month: 

group accounts: $200/monlh 
plus $i0/month per user 
plus $8^houf 

Perkin-Elmer 3230 

Notepad 

Infomedia 

801 Trager Ave., Suite 275 

San Bruno, CA 94066 

Tymnet; 

may be licensed 

SiO/hour average; 
closed user group: $1000/user 
plus S60/hour: 
licensing fee: $35,000 

DEC'20 with TOPS 20 
operating system 

Confer 

Advertei Communications 

2067 Ascot 

Ann Arbor, MJ 48103 

Telenet 

$ 19/hour average 

Amdahl 580 

Hud 

institute for the Future 

2740 Sand Hill Rd. 

Menio Park, CA 94025 

Uninet; 

may be licensed 

$30 to $ 40/hour: 
licensing fee: $40,000 

DEC-20 with TOPS-20 
operating system 

Com 

Swedish National Defense 

Research Institute 

Stockholm University Computing Center 
Box 27322 

S‘10254 Stockholm 

Sweden 

no subscription service; 
may be licensed 

purchase cosl: $14,000 
($7000 for universities): 
leasing cost: $4000/year 
($2000/year tor universities) 

DEC-10; 

DEC'20 

Genfe 

Data Dynamics 

POB 5517 

Portland. OR 97228 

no subscription service; 
may be rented or licensed 

rental cost: 

$15,000/3 months; 
licensing costs: $35,000 

GDC Cyber 175; 

DEC VAX-11/780 

MIX 

Matrix Transaction Exchange 

Cross Information Co, 

934 Pearl Mall. Suite B 

Boulder, CO 80302 

Telenet; 

may be licensed 

$50 fee plus $25/hour: 
leasing costs: $1000/m on ih 
and up 

DEC systems 

Augment 

Tym share 

20705 Valley Green Drive 

Cupertino. CA 95014 

Tymnet; 

may be licensed 

$14 to $ 18/hour: 
licensing cost depends 
on implementation 

DEC-20 with TOPS-20 
operating system 

Table li A Itsl of commercial computer-moderated conferencing systems available today. Most of these systems can be accessed 
with either a microcomputer or a terminal In addition, the software for some of these systems can be licensed for operation on a 
mainframe computer. 


complex branches of an involved dis- 
cussion. 

Computer Resources 
One of the main advantages of 
computer-moderated conferencing is 
the ease with which you can access 
other very useful computer resources 
such as text editors, databases, and so 


on* Obviously you need an editor to 
process text that you will enter into 
conference discussions, and data¬ 
bases, programs, graphics packages, 
and instructional texts are all signifi¬ 
cant enhancements. 

This support may be achieved by 
one of three strategies: putting the 
resources on the conferencing com¬ 


puter, accessing a separate resource 
computer over a network link, or im¬ 
plementing these resources directly 
on the user s microcomputer. In this 
last case, the conference computer 
may append one user's resource for 
the benefit of other users, although 
this is not the most important feature 
of such an arrangement. Obviously, 
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You can count on 3M diskettes. Day after day. 


Just like the sun. you can rely on 3M diskettes every day. At 3M, 
reliability is built into every diskette. We’ve been in the computer 
media business for over 30 years. And we’ve never settled in. 

We're constantly improving and perfecting our product line, from 
computer tape and data cartridges to floppy disks. 

3M diskettes are made at 3M. That way we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reliability of every 3M diskette you buy 
Look in the Yellow Pages under Computer Supplies and Parts for 
the3M distributor nearest you. In Canada, write 3M Canada, Inc., 
London, Ontario. If it’s worth remembering, it’s worth 3M diskettes. 



3M hears you... 
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FOR 

MATURE USERS 
ONLY. 

t~ ""^ I " ^ ->. 1= ^j 





If you’re a dealer, OEM. or fairiy knowledgable 
end user. Vandata has an incredible deal for you — the 
Vandata Business Software Package. The package includes: 

General Ledger. Accounts Payable. Accounts Receivable 
and Payroll with Cost Accounting, plus our custom 
installation program. All for only $295. 

Why so low? Because a mature user doesn’t need 
support. That drastically cuts our costs. And yours. 

And if you're a software dealer, you can resell 
Vandata Business Software without paying royalties. The 
Vandata business package is the best-debugged, easiest- 
to-install enhanced Osborne-based system on the market. 

It’s well worth up to $995 with your support to end users. 

Minimum requirements are 48K RAM. CP/M™, or 
CDOS, CBASIC2™, a CRT and a 132-column printer. The 
package is available on most CP/M disk formats. Our 
installation manual is included and the Osbome/McGraw- 
Hill application manuals are available separately. 

Why pay for support you don't need? Order the 
\(bndata Business Software Package. Call toll free: 

1-800-426-5248. 

YANDAIA 

17544 Midvale Ave. N., Suite 107. 

Seattle. WA 9S133. 

lf> Washington call (206) 542-7611. 

VISA or MasterCard accepted. 
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line costs may be minimized if you 
can access these editing and program¬ 
ming resources offline. (111 discuss 
this further in the following section). 

EIES uses a microprocessor to dial 
out through Telenet to specific re¬ 
sources such as the New Jersey Educa¬ 
tional Computing Network, which 
provides software packages for data 
analysis. 

Designers of the Hub conferencing 
system from the Institute for the 
Future (IFTF) decided to support four 
basic activities: graphics, program¬ 
ming, documenting, and balloting. 
Upon conclusion of the develop¬ 
mental and testing phase of the 
system, Hubert Lipinski and Richard 
Adler of IFTF concluded that a more 
general method of achieving user- 
mediated access to resources is 
through a programmable microcom¬ 
puter, so that connection to the con¬ 
ference computer and the resource 
computer could occur simultaneous- 

ly. 

Participate, as implemented on The 
Source, relies on the resources of the 
host computers in McLean, Virginia. 
These include various compilers; 
mathematicaL statistical, and finan¬ 
cial packages; and management 
modeling programs. The procedure 
for accessing these resources is com¬ 
plicated, however: the data must be 
processed outside the conference, the 
result placed into a file, and the file 
transferred into the conference. 

Microcomputers as Terminals 

As mentioned previously, you can 
reduce online charges by using a 
microcomputer (or intelligent ter¬ 
minal) capable of supporting text pro¬ 
cessing and a wide variety of commu¬ 
nications tasks. A long document can 
be composed offline, edited, and then 
transmitted to the conference. Con¬ 
versely, documents can be down¬ 
loaded and read at leisure. And for 
the corporate executive with a hectic 
schedule or the computer hobbyist 
with little money, the microcomputer 
can wait until an appropriate time 
(say, after midnight when the net¬ 
work rates are lowest), dial into the 
conference, upload documents, 
download messages, and inform its 
user of the transactions the next day. 
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LET THE “ANGELr DO THE 
WAITING. 



Connect an '‘ANGEL" between your com¬ 
puter and your printer, and let the "ANGEL" 
do the waiting 

Your valuable computer spends 95% of its 
time waiting for the printer to catch up...and 
while the computer waits, the payroll con¬ 
tinues. 


Two RS 232C Connectors, for serial In- 
pul 0114 output 


5 Leds to IndIcflie power, tranamlseion 
and reception atalua. duffer activities, 
page number, eic. 


SKIP and REPRIMT provide Indapendenl 
page controls to reprint portlona of 
documcnlalion. 


40 Pin Expansion Bus available for 
future expatision 


COPY proMdei convcnlertt one key opffB' 
tlort for single copy of multl-capy of text 


3 externally accessible Dip Switches for 
baudrate, device type, and parallel and 
sertBl selections. Selections can be made 
without losing buffer 


Function keys extend the useful com¬ 
mands to more than 10, Including: hex- 
dump. nwnrwfy ties!, remote loading, etc. 


a caay-to-opefBte membrane key swtutis. 


The computer sends data to the "ANGEL" 
at speeds up to 19,2K baud. The "ANGEL" 
stores data and sends It to the printer at a 
speed the printer can handle, and your com¬ 
puter is free to continue working without in¬ 
terruption. 


independam PAUSE and HOLD eon- Two20PlnEdgeConnectws for parallel 
tiols 10 Buapend tranamiaalon and tecep- gu,p„, 

tion. 

^AMGEL" Is compatible with almost all Micro-Computers, including IBM, Apple. TRS-BO. Vector Graphic, NorthStar. Altos, 
Xerox, Healh, Zenith, MECf DEC, with RS -232 serial, Hardware Handshaldng, or CentiDnlcs compaAile paraBel Irrterface. 
The manufacturer reserves the right to change the product specification. 


A USER WRITES: 

“I tried the "ANGEL" with my Altos 
system connected to an Epson 
both set at 9600 baud. Without the 
"ANGEL" it takes 30 minutes to print 210 
doctors' requisition forms, with the 
"ANGEL" Installed, my computer is Free 
after 90 seconds." 

With "ANGEL'S" self diagnostics and 
memory test, the entire system thoroughly 
checks itself every linne you power up. 
PAGE REPRINT is another unique feature. 
EXAMPLE: You are printing a 32 page 
report, and the paper jams at page 11. 
Reset the printer to the lop of the form, 
press PAGE REPRINT, and resume printing 
at the top of page 11, Want to restart two 
pages back? Press PAGE REPRINT twice, 
ar^d you resume at page 10. 



PAGE REPRINT 


...And think of these other possibilities: 
HEX DUMP. Display or printout every bit 
of data your computer sends out to the 
printer in an easy-to-read Hexidedmal and 
ASCII formal. A must for your programmer. 
Pause and Hold for real time programs. 
Page skip for selective printing. What a 
waste to print the entire documentation if 
you only need part of it. 

Simple external switch settings, let the 
"ANGEL" accept either RS-232 serial or 
Centronics parallel data and can output 
either/or in any combination, 
{S-$,S-P,P-S,P'P). The "ANGEL" is com¬ 
patible with almost all Micro-Computers, 
and can be installed by anyone in minutes. 
Switches are clearly marked for ease of 
operation, and a concise, USER FRIENDLY 
operator reference card Is included with 
each unit. 

The "ANGEL” hasa fuD one year limited warranty. 

THE •‘ANQEL" WILL NEVER KEEP YCXl 
WAmNGI 



HEXDOMP 


The chart shown here illustrates the features 
of the "ANGEL" compared to other buffer 
devices. When compared with the 
"ANGEL", the others just don't measure up. 
Sorry guys. 


Feature 

ANGEL 

MKikU 

FAJE# ■■ 


MIfflO 

BurrtR 

INllflE 

•SOtUftE 

spooulu 

S£[6*.L-- 

Price 

295.00 

330.00 

319.00 
wfo aerial 

349.00 

603.00 

Merticlfy Slit 

64K 

64 K 

64K 

64K 

62K 

Max Baud Rate 

T?2K 

7 

R7X 

1$.3K 

b 

Senat-Parairer 

Vbs 

* 

No 

* 

* 

Pajaltel -ScitoL 

Yd 

4 

No 

" 

* 

Pamllel-PMallel 

Y« 

4 

Ye« 

■ 

■ 

Serial-Serial 

Yea 

Yea 

ho 

Yes 

Vs 

Copy 

Va 

Yaa 

No 

Yea 

No 

ReseUClear 

Vet 

Yes 

No 

Yu 

Yes 

PauaeJMcikt 

y» 

No 

No 

Vas 

No 

PdRT Skip 

¥» 

Hq 

Ka 

No 

No 

Pape Reprint 

Y« 

ha 

No 

No 

Bo 

CoriHniJWJ.i Copy 

¥« 

7 

No 

i 

No 

Self-Dkagrwslics 

Y« 

7 

7 

7 

7 

HcM-DiilTlip 

V« 

No 

No 

No 

ha 

* Can only be crjnflqurated far ane n 

the fcKjr . 

'4crtJes; 


■"InEDrmation tiascicl on available specifkaTlona frocn 
tnafrufactUC^T's sdvertiAemeTit aa of December, I 
Mlmj-Faier TM of Quadram Corp. 

Sooper Spooletr TM of Compyllnk Corp. 


r TO ORDER: 

I CALL TOLL FREE 1-800-323-3304 
I OR SEND CHECK OR MONEY 
I ORDER TO LIGO RESEARCH 
I Please rush me ( ) “ANGEL(S)" @ 

I $295.00 eadi 

I Subtotal _ 

I ‘ Add 6% U.S. sales tax 

I Delivery charge ^'^•00 

I TOTAL _ 

I Charge my 0 VISA OAAASTERCARD 
I my ACCT. # IS_ 


Ligo Research, Inc. • 39eE. ISSthSt. • HaivEy, lLe042e • l-312-33t-BT97 • in Canada 1-416 859 0370 
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The essential capabilities for a 
microcomputer communications soft¬ 
ware package are the following: 

• to provide a transparent talk utili¬ 
ty that relegates the microcomputer 
to the "dumb" role of inputting key 
strokes and displaying information 
sent back by the host 

• to record into mass storage all in¬ 
formation received in the talk mode 

• to upload files to the host com¬ 
puter in the talk mode 

• to upload files with a "stop-and- 
wait" protocol so that large files may 
be uploaded without exceeding the 
buffer capacity of the recipient 
machine (for example, a microcom¬ 
puter might upload a file until the 
host machine sends a wait signal—a 
Control-S on most keyboards—and 
will resume uploading when the host 
sends a continue signal—usually a 
ControhQ) 

• to divert incoming data to a 
printer if hard copy is needed 

Many other capabilities are useful, 


and much depends on such factors as 
the data-transmission rate. With slow 
data transmission, the stop-and-wait 
protocol is usually not needed. If ac¬ 
curacy is essential, such as when 
sending binary or numerical data, 
asynchronous transmission may not 
be satisfactory. 

Existing communications software 
packages for linking personal com¬ 
puters to such popular subscription 
facilities as CompuServe and The 
Source have rather limited capabili¬ 
ties. In contrast to this are the pro¬ 
prietary networks (e.g., Ethernet, 
Wangnet, and SDnet) developed by 
office equipment manufacturers for 
in-house electronic mail. Telex opera¬ 
tions, the sharing of peripherals, and 
other telecommunications. 

Recently microcomputer software 
designers have begun integrating 
packages for text editing and format¬ 
ting, database management, and 
asynchronous communications all 
into a single system. One such 
system, MIST (Microcomputer Infor¬ 
mation Support Tools), was 


developed by Peter and Trudy 
Johnson-Lenz and is available from 
New Era Technologies for licensing 
on microcomputers using the CP/M 
2.0 operating system (MIST requires 
56K bytes of volatile memory and 
two 250K-byte floppy disks). 

Ultimately, multitasking multiuser 
operating systems running on the new 
generation of microprocessors will 
enable conferees to access many 
discussions, databases, and computer 
resources simultaneously. Without 
question, this will elevate telecom¬ 
munications into a new realm about 
which we can only speculate. 

An Example; Participate 

The best way to give you a good 
idea of how computer-moderated 
conferencing works is to show you an 
example of transactions with Par¬ 
ticipate on The Source. Getting into 
Participate is somewhat easy. After 
logging onto The Source and re¬ 
questing command mode, all 1 have 
to do is type "PARTICIPATE." My 
terminal should then respond by dis¬ 
playing the following: 

[PARTI Version 3.08] 

Welcome to PARTICIPATE on the 

Source. IRVING 1 

"PARTICIPATE" AND "PARTI" are 

trademarks of Participation Syslems Inc. 

5 waiting notes. 

Read, Scan. Batch. Cancel or Hold? 

When a Source user asks for Partic¬ 
ipate, the conferencing computer 
automatically checks its memory to 
see if the account number is registered 
and what conferences the customer 
has access to. In this case, the com¬ 
puter recognizes me as "IRVING/' It 
is more than a name, it is an address 
to which others can send messages 
and information. Note that 1 have 
five messages waiting for me. If I 
simply type "Read," I will be asked to 
respond to them one by one. By 
batching them together, I can decide 
what to do at the conclusion. These 
notes may be conference notes, read¬ 
able by members of the conference, 
or they may be addressed to me alone 
or to groups of respondents. 

Let's say I am involved with the en¬ 
gineering section at a computer man- 



FEATURES 


• lypewriter operation with nothing to disconnect • lO. J 2 or is characters per 
Inch switch selectable • Ponable with carrying case • Entire interface mounted 
Internally in the Olivetti Praxis 30 typewriter • L/nderllnlng * Cables available for 
most computers • Service from Olivetti dealers • Centronics compatible parallel 
input • Built in self test • Cartridge ribbon • 2 nd keyboard switch selectable. 


^ YTE WR ITER 


125 NORTHVIEW RD., ITHACA. N.Y. 14850 
(607)272 1132 
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ZERO TO MULTIPLAN. 
IN S.2 MINUTES. 

FINANCE OR ACCOUNTING WORKSHEETS FAST. 



Gentlemen, start your Select budget 

computers. intervals. 


Enter sales 
revenue. 


Enter selling 
expenses. 


TimB:0 1 

1 TimB: 0.5 1 

1 TimB;1.0 1 

1 Tlm8:1.5 


tkiiMPii tiHEJff JimOti 

FMf liwl hSj 


lUljp^ MII)C0I.U 
JI/L4U 


IDTJU V*rilJSUlJt BTLItNU 
rVJtKmn,nf«i - 


KjT** rutO'seti ino 


.TCj WtFiliin f ItEPCTMaIrE 

ifl lyw JJ«3 

fi-jilMAiiiO *l|iN rh<i«rt fci** rijr™i Oitt e*iti mv-n 

liXi Mww (HMirii! Qua iurt T.wnhil 


DUUGfTI’ljUWINl 


Your sales budget on the 
Multiplan electronic 
ujorksheet-in record time. 


Time: 5.9 


First. Microsoft created 
the Multiplan interactive 
electronic worksheet, to 
help you analyze your busi¬ 
ness problems and explore 
possible solutions. Without 
' asking you to become a 
computer expert. 

Now we've added the 
Multi-T ooItm budget and 
financial expert systems. 

They can help design 



BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT. 

Microsoft is a registoTed trademark, and Multi'Tool 
Multipian and the Microsoft logo are trademarks 
of Microsoft Corporation. 


The result: a tailored 
electronic worksheet that 
helps you make high quality 
decisions. 

That's just what you'd 
expect from Microsoft, The 
people who let you con¬ 
centrate on your business 
rather than on your 
computer, 

Ask your computer dealer 
to let you test drive the new 
Multi-Tool expert systems, 
Better tools that help you 
put your business in first 
place. 


THE MULTI-TOOL EXPERT 
SYSTEMS. A POWERFUL 
ADDITION TO THE MULTIPLAN 
ELECTRONIC WORKSHEET. 

Available now: 

The Multi-Tool Budget 
expert system. 

The Multi-Tool Financial 
State ment expert system. 


and build financial or 
accounting worksheets 
tailored to your specific 
needs. In minutes. 

You won't have to worry 
about developing formulas 
or formatting screens to 
build your Multiplan work¬ 
sheets. Because the expert 
systems literally do it for you. 

For example, the Multi- 
Tool Budget expert system 
creates seven inter¬ 
related 


Multiplan worksheets for a 
total budget planning and 
controi environment. 

What's more, each system 
is deveioped by experts: 
business professionals and 
leading authorities in 
finance and accounting. 
You'll benefit from their 
knowledge immediately, 
through the powerful work¬ 
sheets each Multi-Tool 
expert system builds for 
And with the 
sophisticated 
tutorial manuals 
that accompany 
each system. Each 
manual provides 
in-depth informa¬ 
tion about both the 
design of the work¬ 
sheets and the 
areas of finance 
and accounting 
they cover. 
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Less 
for lour 
Money 

If you do word processing on 
your persona] computer, you 
probably know that there are 
many programs for sale to help 
you with your spelling. But the 
Diggest spelling error youUI ever 
make is paying too much for your 
spelling correction software, llie 
Random House ProofReader 
gives you less for your money - 
less trouble, that is, and fewer 
spelling errors. The Random 
House ProofReader is based on 
the world famous Random House 
Dictionary, It contains up to 
80,00€ words, depending on 
your disk capacity. You can add 
new words with the touch of a 
key. It shows you the error and 
the sentence it*s in. It instantly 
suggests corrections. It even re- 
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 
Random House ProofReader is 
compatible with all CP/M 2.2®, 
MS-DOS® and IBM Personal 
Computer® systems. 



“AnS 





The 

Random 
House 

ProofReader 

*^50 

For orders or information, see your 
local dealer or call 505-281-3371, 

M^ter card and VISA accepted. Or write 
Random House ProofReadtr, Box 339-B, 
Tijeras, NM 87059. Please enclose ISO 
and specify your computer modeU 
disk size and memory. 

Itftndam and (he Hdui« ire re|;i,lFrcd 

trademMrka of Houae. Jnc. CP/M ij # rvglt- 

Ttied iTadcniark of OJgpal Retrar^h, Inc. IBM and IBM 
PcfMJOal Cumpulrr are regiatered Trade marks of 
Internati«nat Business Mechtnes, ]nc. MS-DOS taa 
registered trademark oTMicroBoft. Inc. 


ufacturing company, and 1 have been 
using a conference on engineering to 
keep in touch with everyone. The 
following message illustrates a typical 
exchange; 

"NEW PRODUCTS'' Conlerence 83,34 
HENRY, about 'THE MANUFACTURE 
OF PORTABLE PRINTERS." (answers: 5) 
THUR, 01/27 13:35 {254 characters) 

The decision has been made to design 
and produce portable printers. The 
product is to be on the market by the 
middle of next year. All members of the 
engineering stall are to begin their 
preliminary discussions in this con¬ 
ference. 

loin to receive lulu re answers? 

This message alerts me to the fact that 
on Thursday, January 27, another 
conference participant, HENRY, or- 
ganked a new conference called 
^NEW PRODUCTS"-the 34th con¬ 
ference of 1983 (83,34)—about the 
manufacture of portable printers, and 
that there are already five responses 
in the conference discussion, I can 
find out who has already joined and 
what the topics of the discussions are, 
or I can join for a while, participate in 
the discussion, and then leave or quit 
the conference. Once I leave, how¬ 
ever, I will no longer automatically 
receive notification of new discussion 
entries each time I log onto the com¬ 
puter. 

Let's say I want to start my own 
conference, "JOINT," to establish 
communication between the engi¬ 
neering department and the market¬ 
ing department to help market port¬ 
able printers. To do this I type 
"Write" or simply 'W" in response to 
the computer prompt, "Disposition 
for NEW PRODUCTST" At this 
point, I can write my message in a 
special editable workspace—the 
scratch pad—set aside by the con¬ 
ference computer. 

This is to notify all members ol the engi¬ 
neering staff that a joint marketing-engi¬ 
neering conference called "JOINT" Con¬ 
ference has been organized to coor¬ 
dinate activitiefl. A preliminajy market 
survey Indicates that there are three 
manufacturers of portable printers with 
high inventoriea. Design failures may 
have been the largest factor contributing 
to their lack of sales, and it will be 


necessary to determine what was respon¬ 
sible for their poor perforraance. 

The above message will be automati¬ 
cally appended to the "NEW PROD¬ 
UCTS" Conference. At this juncture, 
I may use the editable workspace to 
organize the "JOINT" conference. As 
members of the engineering staff log 
onto the computer, they will be in¬ 
formed of my message concerning the 
"JOINT" conference and given the 
opportunity to join and participate. 

This kind of communication sys¬ 
tem gives everyone the choice to 
enter, abstain, or simply monitor all 
goings-on. Only the moderator—the 
discussion editor—has the power to 
restrict membership, delete, or 
modify what has been recorded in the 
conference. It makes no difference 
whether HENRY and I are separated 
by a few feet or 10,000 miles, by sec¬ 
onds or days. 

The Computer as Publisher 

Some large corporations, primarily 
those involved in computer technol¬ 
ogy, have begun to experiment with 
automated conferencing as a tool to 
facilitate their developmental work. 
The Massachusetts Institute of 
Technology's Center for Information 
Systems Research has been using Par¬ 
ticipate to run a conferencing project 
for a number of corporations. The 
MIT program has been particularly 
successful in using Participate to 
organize meetings and to explore 
specific conference topics. Notepad 
was used to organize the Spring 1982 
Office Automation show in San Fran¬ 
cisco, 

In the past, a major meeting re¬ 
quired careful planning and volumes 
of communication, but when the 
preparatory work is handled in a 
computer conference, the content and 
scope of a meeting are easily devel¬ 
oped. Computer conferencing cannot 
substitute completely for all 
meetings, of course, but it can greatly 
increase the productivity of meetings 
when they do take place. Such con¬ 
ferencing also includes a democratiz¬ 
ing feature: the organization is open 
to criticism and discussion among all 
conferees. 

This immediately points to a poten- 
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Some people drive 

fine German machines to work. 


Some people drive them once they arrive. 


The tradition of high quality, high performance German 
craftsmanship and engineering is legend. And while we most 
often see that tradition in action on America's streets and 
highways, it is in America's business offices that its future 
holds the most promise. 

The BASIS 108 is the proof 

This powerful small business computer passes higher- 

priced competitors with ease. Its dual 
processors—for CP/M® and Apple II® 
compatibility — open up the largest 
library of microcomputer software 
and plug-in peripherals available today 
This unique combination also provides 
compatibility with other popular languages, including 
Pascal™ and LOGO™ 

The detached keyboard is a work of art and practicality. 
Lightweight and low profile, it features a fiiU one-meter cord 
for comfortable operation on your desk— or your lap. There's 
aftill 128-key ASCII character set. Fifteen user-definable 
function keys that can provide access to 60 distinct ftinctions. 
A nine-key cursor control block. And a convenient eighteen- 
key numeric pad. For special applications, you can also 
custom map the keyboard with a simple exchange of ROMs. 

And there^ more. RGB and composite NTSC or PAL 
video. Keyboaid-selectable 80-or 40-column display 



High resolution color graphics. Parallel and serial printer 
interfaces. Easily accessible outboard I/O connectors. Six 
Apple Il-compatible card slots for peripherals expansion. 
Even a two-inch alarm or music speaker. 

The BASIS chassis is cast aluminum, eliminating heat 
and RFI interference problems. And there's plenty of room 
for internal expansion to include hard diskdrives and 
other peripherals. 

The BASIS 108. Microcomputing's “Best Of Both Worldsr 
German craftsmanship and American business savvy. 
CP/M-based business computing and Apple Il-based personal 
computing. High performance and a surprisingly low cost. 
The BASIS 108. A computing machine finely tuned to handle 
the fast tracks of business today. 

Call your BASIS dealer for a test drive. 

INCORPORATED 

5435 ScottsValley Drive 
ScottsValley CA 95066 
<408)438-5804 TWX: 910-598-4512 




CP/M* is a registered trademark of DigitM Research, Inc. Apple II* is a registered trademark of Apple Computer, Inc. Pascal™ is a trademark of the Regepts of 
the University of California at San Diego. LOGO™ is a trademark of Ijogo CompiJttT Syslcms, Inc 
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tially important new application* 
Computer conferencing may be ideab 
ly suited to filling certain gaps in 
publishing* Consider this: with a 
computer terminal connected to a 
network, the user has potential access 
to thousands of information libraries 
or databases—from the New York 
Times Consumer Data Base to the 
Library of Congress Card File* There 
is no substantial publisher of data 
that does not put at least part of its in“ 
formation into computer storage* 
Some commercial information ser¬ 
vices such as Dialog, a subsidiary of 
Lockheed, have access to over 
45 million records in more than 120 
databases on business, science, medi¬ 
cine, technology, the humanities, and 
politics. 

The computer facilitates the search 
for meaningful information by pro¬ 
viding highly selective search 
strategies* It is no longer true that the 
proliferation of information is 
threatening to deluge us with mean¬ 
ingless drivel* The problem is the op¬ 
posite* Information is not being pro¬ 
duced fast enough* 

Particularly troublesome is the fact 
that some scientific and medical ar¬ 
ticles take a year or more after sub¬ 
mission to a journal before emerging 
in print. Also, the processing of 
economic statistics can be ex¬ 
cruciatingly slow. Such delays are not 
acceptable. We need more informa¬ 


tion faster if we are to be able to cor¬ 
relate and organize the diverse pieces 
necessary to make coherent and 
prompt decisions. 

One exciting solution is for scien¬ 
tific societies to supplement their 
publishing operations with com¬ 
puterized conferences in which infor¬ 
mation exchanges can be conducted 
and subjected to the critical scrutiny 
of their members. Specialized re¬ 
search groups can also conduct ex¬ 
changes, partially in public or wholly 
in private, in order to accelerate the 
interchange of ideas and data. Ongo¬ 
ing dialogs can be developed and nur¬ 
tured along diverse, interdisciplinary 
lines, merging with specialists in dif¬ 
ferent groups when necessary . 

The Collective Intelligence 

The marriage of cable television 
with computer technology has 
already led to a limited form of mass 
conferencing in certain test markets* 
On the Qube system in Ohio, 
subscribers can respond to inquiries, 
participate in votes, play games, and 
obtain information through a com¬ 
munications link with their cable ser¬ 
vice* 

In the future—especially as video¬ 
tex services become more 
popular—electronic mail, commer¬ 
cial transactions, conferences, 
magazine abstracts, local reports, and 
public-interest announcements will be 


integrated into our daily routine. 

How the institutions of our soci¬ 
ety-business, government, univer¬ 
sities, laboratories—will be changed 
by this technology is difficult to 
assess. The process of communicating 
creates new information: new designs 
for equipment, solutions to 
marketing problems, the synthesis of 
scientific and technical knowledge, 
the testing of hypotheses, the hard 
work of whittling fact from the raw 
material surrounding it* And the 
more people communicate, the more 
new information will become 
available. Once expressed, an idea 
will become part of a percolating tur¬ 
bulence of thought, criticism, and 
judgment—a collective intelligence* 

There will be dangers, however* In¬ 
formation vendors may assume 
tremendous power; no antitrust laws 
govern the managment of ideas. The 
great institutions may acquire even 
greater authority, and a suffocating 
superclass might emerge to stifle the 
innovations of the future. Privacy 
may be difficult to maintain, and 
privileged information may become 
the prey of unscrupulous individuals 
and institutions. 

What we gain, however, will be 
more than what we hazard losing. We 
will live with a wealth of ideas, In a 
firmament of information as enor¬ 
mous as the whole of human knowl¬ 
edge. ■ 


ENHANCE YOUR COLOR COMPUTER WITH THESE GREAT PROOUCTS! 


MACRO-BOc DISK BASED EDITOR/ASSEMBLER 

This Is a powerful macro assembler, screen orienied editor and machine language 
monitor, it features local labels, conditional assembly, prmier tormattingard cross 
reference listings. Assemble muitmie files. Program comes on Radio Shack 
compatible disk with extensive documentation Price: $99 95 


MICROTEXT COMMUNICATIONS 

Make your computer an intelligent printing terminal with oft line storage! Use 
Microiexf lor timesharing interactions, printing what is received as it ts received 
and saving text to cassette, and more' Price: $59.95 


THE 




THE MICRO WORKS COLOR FORTH 

Color Forth is easier to learn than assembly language, executes in less time than 
Basic and is taster to program in than Basic Rompack corries with 112-pagB 
manual containing glossary ol system sped!ic words, full standard FIG glossary 
and ccmpleie source A tascinating language designed lor the Color Computer! 
Price: $109.95 _ 

SDS-SOC SOFTWARE DEVELOPMENT SYSTEM 

SOS-BOG IS a Rompack containing a complete editor, assembler and monitor. It 
allows the user to write, assemble and debug assembly language programs with 
no reloading, objeci patching or other hassles. Supports full 6809 instruction set. 

Price: SB9.95 _ 

aOC DISASSEMBLER 

Runs on the Color Computer and generates your own source listing ot the Basic 
interpreter ROM Documentation includes useful ROM entry points, complete 
memory rnap. 1/0 hardware details and more, Cassette requires 16K system, 

Price: $49.35 

GAMES: Star Blaster * Pac Attack * Berserk ★ Cave Hunter it Starfire * Astro Blast * Starship Chameleon w 
Adventure: Black Sanctum * Adventure: CaNxto Island ★ 

^ i ... ti u - * .- t, I II Calitornia Residents add 6% Tax 

Also AvBtlable: Machine Language Monitor Lj Books : Memory Upgrade Kits 

Parts and Services Call or write for more inlofmatlon 


PI80C PARALLEL PRINTER INTERFACE 

Use a parallel printer with your Color Computer! Serial-Para I tel converter plugs into 
the serial port and allows use of Ceniromcs compatible printers You supply the 
printer cable Price: $69.95 


Master ChargeA/isa and 
COD Accepted 

P.O. BOX 1110 DEL MAR. CA 92014 619-942-2400 
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THE BEST PRICED 
256K RAM CARD 
OHLY HAS 64R. 




Compatible with the new XT 


BUT YOU CAM QET 
ANOTHER 192K 

ahy time. 


Apparat's RAM Card, 
priced at $149, is the most 
economical way to add memory 
to your IBM/PC today. And have 
the ability to add-on tomorrow. 

The RAM Card, with sockets 
for up to 256K bytes of RAM with 
parity, gives you an additional 
64K of RAM for your IBM. As the 
price of RAM chips comes down 
further or your needs go up, you 
can add to it easily. Additional 
RAM is available today at $64 pier 


64K increments 
if you need it 
now. If not, wait 
and buy it in the future. 
Apparat's 64K RAM Card gives 
you memory and economy. The 
RAM Card also comes with 
SDRIVE, enabling RAM memory 
to be directly accessed as if it 
were disk memory. And if you 


use Apparat's COMBO Card 
you can have three additional 
functions; parallel 
printer, RS252 async 
communications and clock 
calendar. The COMBO Card 
is now priced at just $169. 
The RAM Card and COMBO 
Card are compatible with 
IBM/FC DOS 2.0 to let you 
use the newest IBM operating 
system and both carry a one 
year warranty. 

Tor the dealer nearest you 
call 800/525-7674 or write 
Apparat Inc., 4401S. Tamarac 
Parkway, Denver, Colorado 
80237, 303/741-1778. 


IBM PC is a trademark of [BH 



Apparat, Inc. 
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Thebest software for 
the IBM Personal Computer. 
Could it be yours? 


Attention, all programmers. Heres a 
chance to reach the top. 

If you've written software that's completed 
and runs on the IBM Personal Computer, we 
could be interested in publishing it. 

(We also could be interested if it runs 
on another computer. If we select your software, 
we’ll ask you to adapt it to our system.) 

But be advised. 

Our expectations are great. 

Because the software we publish must be 
good enough to complement IBM Personal 
Computer hardware. In fact, the more you take 
advantage of all our hardware capabilities (see 
the box at right), the more interested in your 
software we become. 

Think about incorporating color graphics 
into your program^ for example. 

Use sound. Consider the power of our 
keyboard and remember to utilize the ten 
programmable function keys. 

In all cases, we're interested in “friendly" 
software—with emphasis on quality and wide 
appeal. Programs with the greatest chance 
of being published must be easy to use, offer 
a better way to accomplish a task and provide 
something special to the user. 

What kinds of programs? All kinds. 

Education, Entertainment, Personal % 
finance. Data management. Self improvement.'^ 
Games, Communications, And yes, business, ^ 


We select programs that will make the 
IBM Personal Computer an even more useful tool 
for modern times. 

IBM PERSONAL COMPUTER SPECIFICATIONS 


User Memory 
64K-640K bytffi 
MjcroprfKTt.'SSDr 
l6-bti,8()8e 
Auxiliary Memory 
2 inlemjil 

(JukgLtc drivts, 
160KH/1S0KB or 
520K]i/360KB 
per (JLskfirte 
Keytoard 
83 6 ft. cord 

attaiiits ct; 
system unit 
10 ftjnctlon ke>?i 
10-key numeric piad 

Pciwer on self ttstins 
fturliy diecldng 


Display Screens 

Color ^]r (nonoE^ironie 
Hij^-resolutkin 
80 cliaracters x 25 lines 
Upper and kjwer case 
Operadiig Sy^temfi 
DOS, t’CjP p-Sysiem. 

Lamgu^es 

E^SIC. Pascal, FORTRAN, 
MACRO Assembler, 
COBOL 

Printer 

AjJ-points addressable 
graphics capahility 
Bidiirectlodial 
80 characters/second 
18 charaogr ^ityles 
9x9 character matrix 


Pennanent Memory 

(RDM) 40K byres 

Ccdor/Graphlcs 
16 colt)rs 

256 dtaratlers and 
symbols in ROM 
Gni^fcs mtide. 
bailor resolution; 

320h X 200v 

Black & white nesoluiltm; 
64ab K 20<N- 

SimuElanetius graphics & 
text capability 

Coin£nunlcati0iis 

R.^232-C interface 
SDLC, AsyndirtxKXis, 
BisyndirrXicxJS pixarx’ols 
Up to 9600 blti per second 


So, if you think your software is the best, 
consider submitting it. If it s accepted, we'll take 
care of the publishing, the marketing and the 
distribution. All you have to do is reap the 
benefits of our new royalty terms. And you’re free 
to market your program elsewhere at any time 
even if you license it to us. 

Wfe’re offering the ladder. Think about 
taking the first step. 

For information on how to submit your 
program, write: IBM Personal Computer, 
External Submissions, 

Dept. 765 PC, Armonk, 
New York 10504. 



The IBM Personal Computer 

A tool for modern times 


for more iidbmnaiion on where co buy rhe IBM Personal Compurer, call 800-447“4700, In Alaska or Hawaii. 800-447-0890. 
tUCSD p-Sys^em is a trademark of the Regents of the University qf California. CP/M-86 is a ccademark of Digital Research, Inc. 









Electronic Publishing 

The New Newsletter 

How a traditional newsletter became a computer-accessed, 
interactive investment advisory service. 


Computer conferencing is gaining 
popularity as a solution to the time 
and place restrictions of conventional 
business meetings; however, the 
techniques involved readily lend 
themselves to other uses. Through the 
example of the Independent Investors 
Forum (IIF) Til show how such con¬ 
ferencing techniques can be applied to 
the field of newsletter publishing to 
develop an information service that is 
highly receptive to the needs of its au¬ 
dience. 

Not long ago I found the oppor¬ 
tunity to publish a small newsletter 
for stock market investors. In design¬ 
ing this publication, I had two prin¬ 
cipal objectives. First, the publication 
would have to be profitable, even 
though it would probably circulate to 
fewer than 500 subscribers. Spreading 
investment advice to a larger au- 


Editor's Note; 

For more information on computer¬ 
moderated conferencing, see the article entitled 
'^The Movable Conference," by Irving Lerch, 
also in this issue on page 104. 


About the Author 

Arthur Bechhoefer has a doctoral degree in 
Urban and Regional Planning from the Univer¬ 
sity of Michigan. He is the director of the In¬ 
dependent Investors Forum, the first commer¬ 
cial application of computer conferencing 
techniques to neivsletter publishing. 


Arthur S, Bechhoefer 
Independent Investors Forum 
1640 Argonne Place, NW 
Washington, DC 20009 


dience, as is done in many newsletters 
and most notably on public televi¬ 
sion's Wall Street Week, destroys 
the value of the advice: too many 
people act on it before you get a 
chance. 

Second, because 1 wanted the 
publication's information to help in¬ 
dividuals make investment decisions 
that best meet their own needs, peo¬ 
ple ought to have some input into the 
editorial process. They should be able 
to question the research staff, offer 
their own opinions, and ask other 
subscribers what they think, (In prac¬ 
tice on the IIF, not only does this 
dialogue produce better decisions, it 
keeps our research staff honest. 
That s why we tell our clients, '"Our 
advice is questionable.") 

This second objective presented me 
with an interesting new application 
for my personal computer. Originally 
I had intended to use it simply as a 
word processor to produce clean 
copy suitable for a biweekly news¬ 
letter; But even a computer novice 
like me could see at a glance the ad¬ 
vantages of a computerized invest¬ 
ment service over traditional market 


advisory letters. The major benefit, 
of course, is the elimination of the 
time needed for preparing hard copy 
and mailing it to subscribers. Invest¬ 
ment advice often loses its value 
rapidly. Timing of purchases and 
sales is critical, especially for the 
small investor. With a computer and 
communications equipment, you can 
get all the information instantly. 

An electronic mail or bulletin 
board system would be one way to 
meet this need for rapid communica¬ 
tion. But the problem with these 
systems is that the user often likes to 
refer back to certain articles and to 
skip over other articles entirely. The 
user needs to be able to sort through 
the entire data file quickly to 
minimize connect-time costs and to 
avoid eyestrain from looking at a 
video display that, in the case of most 
home systems, is pretty un¬ 
sophisticated. 

Compared with hard copy, the 
average home computer terminal 
leaves a lot to be desired. There are 
no fancy type styles, no photos, and 
very limited graphics. Everything 
merely scrolls up a phosphor monitor 
that displays at best only 80 columns 
of text. How much of that can you 
take before you get bleary-eyed or 
just plain bored? We had a hunch, 
confirmed by subsequent research. 
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Tiny BASIC MICROCOMPUTERS 

TRANSWAVE'S K-8073 SERIES 



The “ENGINEER’S” computer is available in three powerful 
versions offering real-time Tiny BASIC. 


5684 ®® 

•24K BYTE 
SINGLE UNIT 


K-8073B XCALIB 


Low Cost—Powerful/Versatile 

Rapid linplementation of Control Programs 

In its price range, the NEW Trans wave K-8073B,' 'XCAUBUtt," is 
the computer for the engineer or technician. Rapidly impiemented, 
the ^ ‘XCALIBUR^* can be up and running sophisticated applications 
of measurement and control in hours instead of weeks or months, 
Trans wave has added many important features to its original Tiny 
BASIC K“S073. Memory has been expanded to 24K byte of RAM with 
J 6K battery backup. An additional SK byte is available for HI RES 
color video and is contiguous to the first 16IC RAM. EPROM is in¬ 
creased to 16K with an on-board programmer. The ■ *XCAL1BUR*’ 
comes in a heavy-duty extruded aluminum housing with a 16-key data 
input keyboard and 3-diglt, real-time display. A constantly 
expanding EPROM software library allows fast implementation of 
many industrial control applications. 

^Suppiied with 16K EPROM, 6K RAM, 2.5K ROM. 

With full memory—$992^16K EPROM, 24K RAM. 


Expanded Features: 

• INS-8073 XMOS* 8MHZ or 4 MHZ Tiny BASIC 
microinterpreter. 

• Extended memory—24K RAM battery backup, 16K EPROM 
w/on-board programmer. 

• Color video generator for full HI RES graphics/text. 

• RS-232 w/printer handshake, 

• Real-time clock—yr., mo., wk.^ day, hr., sec. w/intemipt. 

• Socketed RAM: 2K or the new 8K 6264LP. 

• Buffered ADD/DATA/CONTROL LINES. 

• ART/RC Master, for single wire data I/O of 128 ’^Slaves. 

• 8-digit status display w/16-key data input keyboard. 

• New interlocking extruded aluminum metal housing for 
industrial use. 

*When available from NSC. 


K-8073A 

The Satellite Tiny BASIC Computer 
Features; 

• INS 8073 microinterpreter MPU 

• On-board, real-time clock 

• RS-232 communications 

• Color video generator w7graphics 

■ Up to 40K RAM/EPROM memory 

• Battery backup for RTC & RAM 

• ART/RC communications link 

• Extruded aluminum module 

For stand-alone control applications* the 
K-S073A provides a low-cost alternative. After 
software has been developed, the small K-a073 
module can be installed just about anywhere. 
As a satellite* the K-fi073A can report or 
receive instructions from a host computer. 

24K BYTE 
SINGLE UNIT 


5478 ®® 


For orders and information only: 

(800) 245-6843/Telex 902002 



K^073 

The Origittal Board Level Tiny BASIC 

Computer 

Features: 

• INS 8073 MPU w/Tiny BASIC language 

• STD (modified) bus 

• On-board, real-time clock 

• On-board EPROM (2716) programmer 

• IK byte local RAM 
•8K byte EPROM 

• PPI—three 8-bit programmable I/O 

• RS-232 communications 

• ART/RC for single wire I/O to 128 “Slaves” 

• Auto start capability 

• Accessories: 

—Dual voltage power supply 
— 8K RAM board 

—I6K memory board (RAM or EPROM) 

—A/D module 
—TRIAC output 
—Assembler/disassembler 

SINGLE UNIT $30gOO 


Csdar Valley - Box 489 
Vanderbilt, PA 15486 
(412) 628-6370 
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LISP 

For The 

IBM 

Personal Computor 


THE PREMIER LANGUAGE 
OF ARTIFICIAL INTELLIGENCE 
AVAILABLE 
FOR YOUR IBM PC 


► DATA TYPES 

Unlimited Precision Integers 
Floating Point Numbers 
Character Strings 
Multidimensional Arrays 
Files 

Machine Language Functions 

► MEMORY MANAGEMENT 

Dynamic Allocation 
Compacting Garbage Collector 
Full Memory Space Supported 

► FUNCTION TYPES 

CalLBy^N am e/Call-By-V alue 
Fixed/Variable Number Of 
Arguments 
M acros 

Machine Language/Interpreted 
Over 150 Primitive Functions 

► 10 SUPPORT 

Multiple Display Windows 
Cursor Control 
All Function Keys Supported 
Read And Splice Macros 
Disk Files 

► POWERFUL ERROR 
RECOVERY 

►8087 SUPPORT 

► LISP LIBRARY 

Editor And Formatter 
Package Support 
Debugging Functions 
-OBJ File Loader 

►RUNS UNDER PC-DOS 


IQLISP 


/ 


q 


from 

Integral Quality 

P. O. Box 31970 
SEATTLE. WA 98103-0070 
(206) 527-2918 


5^4 diskette and manuaJ 125.00 
manual only 25.00 

(Wash. State residents add sales tax) 
VISA and Mastercard Accepted 


"Listening in" on 

the Independent Investors Forum 

The following is an edited series of 
responses on the HF, Note that 
although the item was originally dated 
June 1952, a participant tuos able to 
join in November and get an update. 

Item 1 08i56 Junl4/S2 20 lines 

Arthur Bechhoefer 

June Recommendations— 

Fruits of Labor 

Despite the poor functioning of the 
economy, there are STILL some stocks 
worth considering. For June, 1 continue 
to recommend high technology stocks 
in markets that are growing steadily or 
that have at least cyclical growth 
potential. 

As 1 noted last month, my two 
chokes continue to be Apple Com¬ 
puter, because of a better than 30 per¬ 
cent growth in the personal computer 
market, and Cherry Electrical Prod¬ 
ucts, a manufacturer of micro¬ 
switches, computer keyboards, and 
"dedicated" semiconductor circuits for 
cameras, smoke alarms, and other con¬ 
trol apparatus. 

YouVe certainly big on fruit. How 
about meat and potatoes? 

The only item along that line I 
recommend is Prime Computer, which 
unlike its two main competitors^— 
Digital and Data General—continues 
to post profit gains from quarter to 
quarter and has had recent purchases 


of its stock by officers and 

directors. , , * 

Six Discussion Responses 

1) Howard Finney: How do you feel 
about DEC overall? 

2) Art Bechhoefer: Last May, as 
reported by the Securities and Ex¬ 
change Commission, five of 
Digital's officers sold roughly 10 
percent of their stock holdings at 
prices ranging from $76 to $81. 
With the stock currently about $84, 
1 think rd go along with the insiders 
and seU too, if 1 owned it. 

3) Peter Hollidge: Art, it's now 
November. Do you still feel the 
same about Apple? 

4} Art Bechhoefer: Peter, yes, basical¬ 
ly I feel the same way. See item 31 
for an update. 1 tend to think that 
the market as a whole is too high 
right now (November 3) but 
remember that Apple has been 
lower relatively speaking, due to 
Steven Jobs' having sold a bundle of 
shares to finance a music ex¬ 
travaganza last August. 

5) Carolyn Allen: Art—it was Steve 
Wozniak who blew a bundle on the 
US festival. 

6) Art Bechhoefer: Right you are. 
Anyway, same difference. A lot of 
stock went on the market and kept 
Apple prices artificially low. This 
was coupled with skepticism in the 
investment community concerning 
lack of a new computer to update 
the Apple II. 


that the limit was something like 4 
minutes for an article and not more 
than 10 or 15 minutes for an entire 
session, including the time to sign on, 
request the information, read it, and 
decide on subsequent action. 

If we examine these constraints in 
terms of what they mean for stock 
market advice, we find that our 
research articles could cover only 
basic points—the main reasons 
behind our buy, hold, or sell recom¬ 
mendations. But the user might be left 
with quite a few unanswered ques¬ 
tions concerning the research data as 
well as other possible investment 
alternatives. This suggests that some 
method for requesting more informa¬ 
tion, such as two-way communica¬ 


tion, is essential in electronic 
publishing. 

Two-way communication provides 
a basis for dialogue and thus enhances 
information transfer and learning. 
What is true for scientists, engineers, 
or any other professionals, applies 
equally to those providing investment 
advice- no one has perfect informa¬ 
tion. No one has a monopoly on ex¬ 
pertise. Some people specialize in one 
area, some in another. A well-formed 
investment decision is the product of 
all the best available information, 
given the constraints of time and cost. 
Dialogue speeds the transfer of infor¬ 
mation and thus makes learning and 
decision making more efficient. 

To facilitate two-way communica- 
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The new COMPAQ Portable Computer. 
IBM compatibility to go. 





imple^ isn't it? The COMPAQ^” 
Portable Computer can do 
what the IBM® Personal 
Computer does. To go. 

It runs all the popular pro¬ 
grams written for the IBM* It 
works with the same printers and 
other peripherals. It even accepts 
the same optional expansion elec¬ 
tronics that give it additional 
capabilities and functionality* 
There's really only one big dif¬ 
ference. The COMPAQ Computer 
is designed to traveL 

Carry the COMPAQ Comput¬ 
er from office to office* Carry it 
home on the weekend* Or take it 
on business trips* 

If you're a consultant, take it 
to your client's office* 

If you use a portable type- 
writer, you can use the 
COMPAQ Computer as a 
portable word processor 
instead* 

If your company 
already uses the 
IBM Personal 
Computer, add 
the COMPAQ 


you'd probably need to buy an 
additional display screen because 
the built-in screen is too small for 
certain tasks, like word process¬ 
ing* The COMPAQ Computer’s 
display screen is nine inches diag¬ 
onally, big enough for any job, and 
it shows a full 80 characters across. 
And the built-in display offers 
high-resolution graphics and text 
characters on the same screen. 

The bottom line is this* The 
COMPAQ Computer is the first 
uncompromising portable 
computer. It delivers 
all the advantages 
of porta¬ 
bility 


In the standard configuration, 
the COMPAQ Computer has three 
open slots for functional expan¬ 
sion electronics as your needs 
and applications grow* It accepts 
standard network and commu¬ 
nications interfaces including 
ETHERNET™ and OMNINET™* 

If you're considering a per¬ 
sonal computer, there's a new 
question you need to ask your¬ 
self. Why buy a com- 


3 


puter that 
isn't portable? 
For more 
information on 
the COMPAQ 
Portable Computer 
and the location of the 
Authorized Dealer nearest 
you, write us. COMPAQ 
Computer Corporation, 12330 
Perry Road, Houston, Texas 
77070* Or call 1-800-231-9966, 


Portable as a 
mobile unit that 
can use the same pro¬ 
grams, the same data disks, and 
even the same user manuals. 

There are more programs 
available for the COMPAQ Com¬ 
puter than for any other portable. 
More, in fact, than for most non¬ 
portables. You can buy them in 
hundreds of computer stores 
nationwide, and they run as is, 
right off the shelf* 

With most other portables 


without trad¬ 
ing off any com¬ 
puting power capability* 

And what do those advantages 

cost? 

Nothing. 

The COMPAQPor- 
table sells for hundreds 
less than a compara¬ 
bly equipped IBM or 
APPLE® III. Standard 
features include 128K 
bytes of internal memory 
and a 320K-byte disk drive, 
both of which are extra-cost 
options on the IBM. Memory 
and additional disk drive up¬ 
grades are available options to 
double those capacities. 


O 1983 COMPAQ Campuler Ccrpomtion 

IBM* is a ifliLslerad trsdamark qi International BiuJneas 

Machines Gorpnration. 

ETHERNET™ i& a Iradamark of Xerox Corporation. 
OMNINET™ fa a trademark of Carvus Systems. 

Anple* is a registered trademark of Apple Computer, Inc. 
COMPAQ™ is a trademark of COMPAQ Com puter 
Corporation. 
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Will This 
Happen 
to You? 

NOT IF YOU BUY 
YOUR PRINTER 

the from ... 

‘TVinter 



STORE 


SERVICE, COMPUTER AND SOFTWARE COMPATIBILITY, and LOW 
PRICE, are among the many factors to consider when purchasing a 
printer. At the PRINTER STORE we specialize in printers, so our trained 
professional staff can help you choose the right printer for your personal 
and business needs. When you buy a printer from us you can be assured 
that your purchase will also include: 


★ FULL FACTORY 
AUTHORIZED 
SERVICE 


★ FREE 
TECHNICAL 
CONSULTATION 


★ FULL 

AFTER SALE 
SUPPORT 


DOT MATRIX PRINTERS 


EPSON SERIES 

FX80. 

MX too. 


SCALL 

$CALL 


OKIDATA SERIES 

82 A. $380 

83 A.. $685 

92 A.$ CALL 

93A ..SCALL 

84 (parallel). SCALL 

C. ITOH SERIES 

8510 Prowriter.$395 

Prowriter II.SCALL 

IDS SERIES 

Microprtsm 480 .$ CALL 

Prism80. , SCALL 

Prism 132.$ CALL 

GEMINI SERIES 

Gemini 10..$339 

Gemini 15 . . , ,. . ,.SCALL 

NEC 8023 . $ CALL 

Toshiba P 1350 . $1750 


LEHER QUALITY printers 

BROTHER SERIES 

HR-1 (parallel) .$815 

HR-1 (serial)..SCALL 

COMREX SERIES 
CR-1 (parallel) . . SCALL 

CR-1 (serial).SCALL 

Transtar 130.$785 

C. ITOH SERIES 

F-IO 40 CPS .SCALL 

F-10 55 CPS 

Daisywriter. $ CALL 

NEC SERIES 

3510. $1575 

3530. $1850 

3550.SCALL 

7710.$2425 

7720.$2900 

7730.$2400 

SCM-TPI.$585 

Micro Buffer.S CALL 

Grappler-i-.$ CALL 

Apple Dumpling.$ CALL 


We carry a full line of Cables and Accessories 
Call (213) 470-1888 and ask us about... 

1) LOW PRICES 

2) FREE INTERFACING BOOKLET 

3) FREE TECHNICAL SUPPORT 

4) FULL SERVICE OPTION 


PHONE REBATE 

We are so COftlidoni dI Dur LOW PRICES aocl SUPPORT that wfi are 
SOirig lo as^ yxiLj lo make |he imtpal mvestmenl by calling us In 
return when you buy ybur printer Irnm us. will rebate tbe cost ol 
yOiir call and dcdoci ii from vQur invoice 


THE 


‘Printer 


HOW TO ORDER; Our ptKine Imes are Open tram Bam io 6 p m 
PST Montlav Friday WiS accept VISA WASTEFlCHARGE jar no extra 
cbargel personal checks lake Two weeks lo dear COD s accepted 
Same day shrpcnerH on orders plKeO belcre 1 p m Wanofacturer s 
warramv epplacatiie on all epuipmeni Prices subieci to cnanije 


STORE 2357 Westwood Blvd.. L.A., CA 90064 ■ 
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tion, I chose a computer conferencing 
system available on the Michigan 
Merit network. The system, known 
as Confer II, runs on an IBM 3081 or 
Amdahl equivalent and is accessed 
from any of five network host com¬ 
puters via GTEs Telenet network or 
leased outside lines. Confer II has a 
number of features that, while not 
unique, are eminently well suited to 
electronic publishing: 

•The computer conference organizer 
(editor) can easily create agenda 
categories for the different types of 
information that will be presented. 
The agenda is similar to a table of 
contents in a magazine, 

•The user (reader) always has a 
chance to respond, discard, or pass 
on each item (research article) 
presented. The user can select the 
latest items and literally throw away 
the rest, or just read summaries or 
items dealing only with certain sub¬ 
jects (stocks, industries, investment 
strategies, and so forth), 

•The ability to respond at any time, 
either openly for all participants or 
privately for selected individuals, 
means that the more timid par¬ 
ticipants don't get shouted down or 
brushed aside. Conversely, the more 
assertive participants soon learn that 
long responses cost more. In some 
ways these features actually improve 
the quality of dialogue beyond what 
might occur in a real-time teleconfer¬ 
ence or face-to-face meeting. In the 
context of a publication, it is far 
livelier than a standard Letters to the 
Editor column. 

• The focus of the conferencing 
system is on making decisions, not 
just sharing information. The system 
software encourages users to con¬ 
tribute information, suggest topics 
for future research, vote on the con¬ 
ference agenda, or express their 
preference for particular investment 
alternatives. 

The net effect of these features from 
the organizer's (i.e., editor's) point of 
view is to have at one s fingertips a 
vast amount of feedback, making it 
possible to provide what the users 
want, not what the organizer or 
editor thinks they want. From the 
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The Most Versatile Integrated System Available! 


From the crystal clear monitor with 
a true typist keyboard to the high 
performance switching power supply— 
an engineered solution—the 50001S 
system is designed to be an economical 
single-user system (basic system price 
is $3,295) which is easily field 
expandable to be the master of a 
four-user system. 

Now you can have hi-density 
floppies, 19 megabyte Winchesters with 
true error detection and correction, 
extended RAM memoiy, and various 


peripheral controllers. Up to four users 
may be supported by the 50001S. with 
each user having a dedicated 
microprocessor, 64K of memory and two 
serial I/O channels. 

With this flexibility you can 
configure the highest performance, 
lowest cost multiuser/multi pro cessing 
system available. A four-user IS system 
gives you higher performance at a 
lower cost than comparable systems 
configured with personal computers or 
other single-user micros! 


— Without Compromise. 

For complete information and 
specifications on the 5000 IS plus the 
location of your nearby IMS International 
dealer, call or write today! 

(714) 978-6966 or (702) 883-7611 

ktckhp^d Way 
Caistm City 

Telex: 910 3S5 6051 

INTERNATIONAL 

We Build Computers Aa If Your Business 
Depended On Them. 



IMS iNTtRlMATIONAL DISTRIBUTORS: Argentina Canada France India Korea IVetheriands So. Africa Sweden United Kingdom 

Australia Chile Oreece Israel Malaysia IVcw Zealand Singapore Switzerland U.SA 

Austria Ecuador Hong Kong Italy' Mexico Philippines Spain United Arab Emirates West Germany 




























point of view of the researcher, it puts 
an end to the notion that there are 
only a few experts whose words are 
infallible. 

As for the users, our information 
indicates that they prefer spending no 
more than 15 or 20 minutes online per 
session. They sign on mostly during 
weekends or holidays, thereby reduc¬ 
ing their connect-time costs by about 
10 percent. Also, if they have ap¬ 
propriately equipped personal com¬ 
puters, they can download items 
from the host system and store them 
on disk. The items can then be read at 
the users' leisure, and connect time 
will be reduced. Similarly, users can 
prepare messages on their personal 
computers before going online, and 
then quickly upload the messages into 
the host system, saving even more 
time. 

Although users of the Independent 
Investors Forum have some difficulty 
mastering the numerous system com¬ 
mands at first, their capabilities im¬ 
prove quite rapidly, as evidenced by 
the accuracy and appearance of their 
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responses and other communications. 
When troubles occur—and they 
do—the user can call us by telephone. 
We have a technical advisor who pro¬ 
vides advice either over the telephone 
or online. We also have a tutorial to 
make the system easier for beginners, 
A professional conference facilitator 
helps everyone participate actively, 
and a monthly user's guide provides 
technical tips and research articles 
more suitable for hard copy. Nearly 
all users who initially selected a 
60-day trial membership have con¬ 
verted subsequently to a full year. 

In the future, we hope to expand 
this form of electronic communica¬ 
tion by publishing other journals and 
newsletters for those who need to 
keep up on what is happening in their 
field now, not three months from 
now. Also, because of this system's 
low cost in comparison with on-site 
meetings or video conferencing, it 
would probably be useful for main¬ 
taining contact between various divi¬ 
sions or field offices in a corporation. 
Or it could be used for conducting 


training seminars without disrupting 
anyone's work schedule or straining a 
limited travel budget. All in all, com¬ 
puter conferencing should have a fair¬ 
ly significant impact not only on the 
way we gather information, but also 
on the way we work, ■ 


Accessing the IIF 

The Independent Investors Forum 
can be accessed by anmicrocomputer 
or terminal equipped with a modem 
and an appropriate communications 
software package such as ASCII Ex¬ 
press "T/ie PrafessionaV' from 
Southwestern Data Systems (POB 582, 
Santee. CA 92071; (714) 562-3670) or 
Crosstalk from Microstuf Inc, (1845 
The Exchange. Suite 140, Atlanta, CA 
30339; (404) 952-0267). Communica¬ 
tion is available at either 300 or 1200 
bits per second, A one-year member¬ 
ship in Ilf costs $300, plus telephone 
connect charges ($19 per hour, 
average), A 60-day trial membership 
costs $125 and includes 3 Vi hours con¬ 
nect time. Membership and telephone 
charges may be tax-deductible as in¬ 
vestment expenses. 


Introducing automatic dialing, 


300/1200 baud for 

• 300/1200 Baud—Bell 103/113/212 compatible 

• Auto Dial—compatible, Hayes dialing protocol 

• Full or Half duplex 

• Audio Monitor signals busy line, no-answer, etc. 

• Two year limited warranty 

Our newest modem does all this with 3 LSI chips— 
about one seventh of the usual integrated circuits. 

Its simplicity, an achievement of advanced micro¬ 
processor design, promises two major benefits. The 
first is outstanding reliability—that stands to reason. 
The second is a cost low enough to inspire skepti¬ 
cism. Be skeptical: shrewd comparisons may save 
you $100 or more. 

Intelligent design also makes this modem uncom¬ 
monly easy to use. Lights and switches let you test 
and correct installations without technical experi¬ 
ence-including some that require special interfaces 
or rewiring with most modems. 

The shrewd modem. If it’s not at your dealer’s yet, 
write or call for complete specifications. 


’Suggested list for model 212A Auto Dial. 





U.S. ROBOTICS INC. 

1123 WEST WASHINGTON BOULEVARD 
CHICAGO, ILLINOIS 60607 (312] 733-0497 
















Graphic Software 




Oh 


IT: 



Softktts contain complate, raady-to-run programs. Tha programs are 
modular, menu-drlvan and wrlttan In BASIC. They come fully-documented 
with listings, theory, equations and operating Instructions. Use them as-l$ 
or modify and combine for custom applications. 

Softklt disks are copyable. 


for Micros _ 

This complete graphics self-teaching guide wiil show you how 
to write your own 2 and 3 dimensional graphics software quickly 
and easily. 

Contains 61 programs arranged In a tutorial manner. Learn how 
to create 2D and 3D shapes, translate, rotate, scale, stretch, clip, 
remove hidden lines, shade, create perspective views, calculate 
and plot surface intersections, and produce animations effects. Ap- 
plications to science, education and business. 

Math ievei is kept to a minimum and new concept are explained 
as they are used. 

Named The Best Book on Microcomputer Graphics" by Creative 
Computing magazine. 

□ Miflual with Olik(Apple) or Tipa(TltS-aO Cokr Computar): S45 


Data Piotting 
Software for Micros 

This softkit contains a system of 18 complete programs which 
process and display data: pie charts, bar charts, stock market charts, 
histograms, 3D views of surfaces, log plots, curve fitting, data'manage¬ 
ment, histograms and statistical analysis. 

Programs are modular, menu driven, written in BASIC, fully ex¬ 
plained and keyed to theory. They are listed in the book alongside 
theory and equations. Use as-ls or modify to best suit your own 
applications. 

Four data base management programs are included. These create 
X, x-y, x-y-z and stock market data files and store them on disk. 
Plotting programs read the data files and carry out sorting, statistical 
analyses and plot results. 

Features include automatic scaling, axis marking and numbering, 
auto repbt when data changes, and a speclaJ program called LABELER 
which places text and symbols over graphics using a moving cursor, 
nManuxI witli DltkfAiiple &r iSMpc) or Tape^TRS^SO Color Compulorf: $46 


Engineering 
Software for Micros 

TTiis softkit contains 25 fully-documented programs for computer- 
aided design and analysis on micros. They will show you how to 
write modern CAD software or they can be used as-ls for profes¬ 
sional engineering work. 

Emphasis is on combining computer graphics with engineering 
problem solving. Programs are included to interactively create 
engineering drawings, store them on disk, recall, update, merge, 
add physical properties such as resistance, thermal capacity and 
density, and rotate in 3 dimensions to produce isometric views. 

After being stored on disk, the drawings are recaJled by applica¬ 
tions programs which perform mechanisms simulation, heat transfer, 
matrix operations and optimization using Monte Carlo techniques. 
Programs are also included for Fourier Series and Transforms, These 
graphically display spectra alongside waveforms. 

Al programs are menu driven, \written in BASIC arb fully documented 
and keyed to theory and equations. 

□Minual with DI«k(Apple or IBM): S4B 


IBMpc Graphics _ 

This softkit is a self-teaching guide that will show you how to write 
your own 2 and 3 dimensional graphics software on the IBMpc, 
quickly and easily. 

Learn how to create 2D and 3D shapes, translate, rotate, scale, 
stretch, clip, remove hidden Unes, shade, create perspective views, 
calculate and plot surface intersections, produce aninrhations effects, 
store graphics on disk. 

Applications to science, education and business included. Also 
covers hardware needed for PC graphics, use of the PC's special 
graphics enhancements, and how to separate text from graphic on 
the PC's sceen. 

Contains 61 programs arranged in e tutorial manner leading from 
one step to the next. Math level is kept to a minimum and new con¬ 
cept are explained as they are used. 

Much of this softkit is based on the popular Graphic Saltw»e tor Mlcracom- 
puters by B J. Korites which was named 'The Best Book on Microcom¬ 
puter Graphics" by Creative Computing magazine. 

□ Manual with EKskilBMpc}: $45 



Structurai Analysis 
Software for Micros 

These 11 programs will enable you to carry out sophisticated struc- 
tufal analyses on your micro. They are modular* fully documented 
and ready to run. 

You will be able to create a finite element mesh on the screen, 
rotate it In 3 dimensions, and store It on disk. Then recall the mesh 
from disk, recall a file of material properties and carry out a 3d truss 
or frame analysis. Shape of a deflected truss may be plotted over 
the original shape. 

Other programs analyze trusses with large deflections and non¬ 
linear material properties. These use an Incremental sdutton strategy. 
Also included are programs which calculate combined stresses and 
properties of beam cross sections. 

Analyses use the modern "direct stiffness'' method. 

This system of programs is patterned after large-computer structurel 
analysis systems such as ADINA and SAPP, but reduced in scale 
for micros. They were written by B. J. Korites. PhD. former CAD/CAM 
consultant to the Arthur D. Little Company. 

□ Manuil with [Hsk( Apple or $85 

KERN 

PUBLICATIONS 


To order, send check drawn on US bank, money order In US funds, Vila or Maitertird number with expiration date to KERN 
KfiLlCATlOHS, 190 Duck Hill Road, P.O. Box 10290, Duxbury. Massachusetts 02332, Add $2 per book 4th class postage 
in US and Canada, $4 1 St class or UPS In US; $4.50 1 st class Canada: $12 air Europe and Central America: $ 18 air elsewhere. 

Call (617)934-0445 for faster delivery. 
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OUR PRICES, SELECTION 
AND SAME-DAY SHIPPING 
MAKE US COMPETITIVE. 


Red Baron. Home of the Nation’s 


NECe023/DMP-85 

Outstanding Graphics, Print 
Quality & Performance 



144 K160 dots/inch “ Proportional spacing 
^ Lower case descenders - N k 9 dot matrix 
* 8 character sizes * 5 unique alphabets ^ Greek 
character set ■ Graphic syrnbois • 100 CPS print 
speed*Bi-directional, Ic^iC'seeking * Adjustable 
tractors * Single-sheet friction feed - Vertical & 
horizontal tabbing 



IDS Prism 80/132 

Affordable Co)o€, Speed 



200 CPS * Bkllrectional, logic-seeking • 24 x 9 dot 
matrix * Lowercase descenders • 6 character sizes 

* 80-132 columns * Proportional spacing 

• Text justification * Optional color and dot resolu¬ 
tion graphics 

Prism 80 -Base List $ 1 ^299 ^ I 

Pr1sm132.Base Ust SI,499 VMlII 


Hie Epson Series 

High-Quality Printers 
at a Low Price. 



160 CPS - Dot graphics • Proportional spacing • 
Downloadable character sets* 10 and 12 CPI * 
Super/subscripting * Underlining * Reverse line 
feed 

Epson FX series_ . seal 

Full Line of Epson Accessories 


Smith-Cofena TP-1 


Brothers HR-I Daisy Wheel 


Star Micronics 


Daisy Wheel Printer Fbr Under $900 



Perfect for quality, 
quiet word processing. 



Letter quality * Standard sedal or parallel data 
interface • Drop-In ribbon * 144 WPM * Various 
fonts available * Loads paper like typewriter 
- Handles single sheets for forms . _ 

Smltb-CoTonami.-List $895 vl™*! 


• 16 CPS * Prints up to 6 copies • Bi-dlrectlonaJ 

• Cloth or carbon quick-change cassette ri bbon 

• Quietp efficient operation for word processing 


Brothers HR-1 

Paraltel------ .Ust $1,100 

Serial ......._LiBt$1,2QO 


$Call 


Gemini 10/15 




120 X 144 dot graphics * 100 GPS • 2.3K buffer 

• 2K User progi^mnnabte ROM * 

Underlining - 5uper/subscript& | 

* Friction feed and adjustable , 
tractors 


QemtnllQ 
Gemini IS 


Anadex Siient Scribe 


Televkieo CfTTs 


Monitors 


The Quiet Serial Matrix Printer 


Price, Performance & Reliability 


Crisp, Clear, Compatible 



Up to 500 CPS * Dot addressable graphics 
«l^allel and serial interfaces standard - Switch 
selectable protocol • Cartridge ribbon * Foreign 
character sets * Underlining * 1.5k to 12k buffer 
* Correspondence quality print 

Ust Discount 

Anadex DP-9501A.$1,725 •1*328 

Anadex OP-9630A.$1,845 i1 *475 

Anadex WP-6D00 

(wmactor),..$3,450 •2,9CM> 




List 

Discount 

910. 

.$ 699 

$575 

925 . 


$730 

950 . 

..$1195 

$945 

970 . 


SCall 



Aitidak 

Video 300, green,.List $249 

Color!......List $499 ^bdll 

lor low 
prices 































OUR PEOPLE 
MAKE US EXPERTS. 


Largest Computer Printer Inventory. 


The Grappler+™ 

Apple*” Graphics Interlace 



* Graphic and text screen dumps * Dual Hi-Res 
Graphics * Printer selector dtp switch - Apple III 
compatible* Inverse graphics * Emphasized 
graphics * Double size picture * 90Rotation ‘ 
Center graphics • Works with Pascal and CPM® • 
Optional bu fferboard avail able ^ ^ 

Grappler +...... 

'RequlriGB software driver 

Appfe is a regisiared ’T-aderinaflt of Apple. Inc. 


The BufferboaKT" 

For Apples and Printers 



Take your existing printer interface-^and 
buffer it! 

• Versions for Grappler +, Apple interface, Epson 
interface, and others * Comes standard with 16K 
buffer - Expandable to 32K and 64K - Includes 
interlace docking cable a ^ ^ 

The Bufferboard... $ ■ ■ v 


IDSMicraprism4aO 

Prints like a daisy, 
priced like a matrix! 



■ Corresponcience quality In a single pasa 
' Dual speed 75,110CPS- Proportional spacing 
* B>-diractional, fogpD-seekir>g • Platen Pin 
or pressure feed - 24 x 9 dot matrix -10,12,16.8 
characters per Inch • Double width characters 

IDS Microprism 480 ... .UMS799 $Call 

Other Quality Printers 
at Red Baron 

NEC Spin writer RO 

Serial hrellel 7710.$3055 92,429 

Serial 3510.. <. .$1895 $1,600 

Toshiba P-1350 .$2195 tCall 

Interface Equipment 

Compiete Stock of Options, 
Cables and Accessories 

CCS APPLE SERIAL liitenace& Cable ».$150 

SIGNALMAN MODEM. .. .SCall 

HAYES MICROMODEM il..$300 

COMPLETE STOCK OF EPSON 

ACCESSORIES .....SCall 

CUSTOM PRINTER CABLES FOR 
Apple, Atari, IBM, TRS-SO (all models).SCall 

PRINTER STANDS: Urge...$ 99 

Small...$ 25 

PRINTER RIBBONS—Most Types ......$Call 

Call For Free Catalog: 

( 800 ) 854-8275 

CA,AK, HI (714) 779-2779 





The OkMata Series 

Microline 92 & 93 



Customer Benefit 
Package 

1. Free Expert Consultation. 2. Tech¬ 
nical Staff, Even your most involved 
questions get quick, helpful answers 
from our staff of printer technicians. 

3. Free Catalog. Get your inform¬ 
ative catalog with printer compari¬ 
son chart and print samples today. 

4. Warranty. The manufacturer’s war¬ 
ranty where applicable. 5. Same-Day 
Shipping. 6. Free MasterCard and 
Visa. 7. We Stock What We Sell. We 
make every effort to keep a large 
stock of our advertised products. 
8. APO/FPO Orders Welcome. 


160/200CP3 - Correspondence quality 

* Proportional spacing«Enhanced, emphasized 
and expanded characters HO, 12 and 17 pitch 

* Super/subscripts • Underlining • Okigraph dot 
graphics * Alternate downline loadable charac*- 
terset 

Okldata92...LlstS 899 

Okidata 93 (w/ TVactor)Llat$l249 
OkIdBta 84 (Parallel). .List $1395 pU3|| 


HowToOrflen 

Phone orders are welcome; same-day ship¬ 
ment on orders placed before 11:00 a.m. 
Free use of MasterCard and Visa. COD’s 
accepted. Personal checks require 2 weeks 
clearance. Manufacturer's warranty In¬ 
cluded on all equipment. Prices subject to 
revision. 






Red Baron 



COMPUTER PRODUCTS 
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Hardware Review 


What a Concept! 

A View of the 
Corvus Computer 

Curtis Feigel, Technical Editor 


To call the Corvus Concept a microcomputer is to miss 
the point. The 68000-based Concept is a complete system 
for automating the modem office. Not merely a worksta^ 
tion or a personal computer (although it can be either), 
the Concept consists of software and hardware modules 
designed to work together in an office environment. 
Getting personal computers to perform useful func¬ 
tions has always been a challenge for designers and pro¬ 
grammers. Heretofore, we have had a variety of off-the- 
shelf solutions to the problems of financial planning, text 
editing, and communications. Until now, however, if 
you wanted a spreadsheet that worked with a word pro¬ 


cessor that worked with a local-area network, you need¬ 
ed to buy each item separately, then modify all three so 
they would work together, Corvus has done this job for 
you by combining these functions in one easy-to-use 
package. 

The Concept, which uses a Motorola 68000 micropro¬ 
cessor running at 8 MHz, comes standard with both 256K 
bytes of memory (expandable to 512K bytes) and an 
Omninet local-area-network interface. In addition to its 
two serial ports, the Concept has four I/O (input/output) 
expansion slots that accept Apple 11 peripheral cards. The 
machine features a bit-mapped video display in a full- 



1 











Photo 1: Two Concepts linked to a ^megabyte hard-disk drive (center) via an Omninet local-area network. An 8-inch thin-line 
floppy-disk drive (right) is connected to a controller board installed in the Apple ll-compatible expansion bus of the Concept on the 
right. The video display on the right is set up in the portrait format, almost the exact size and shape of a sheet of paper. The monitor 
on the left has been rotated 90 degrees for viewing in the landscape format. 
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Looking for on-track 
accounting sofu- 
tions to increase 
your company prof¬ 
its? Look to the soft¬ 
ware champion... 
The SOFTWARE 
FITNESS PROGRAM. 




»Tir: 




Our competition 
can't come close. 

Since 1974, we've 
buiit a track record 
as the pacesetting suppiier 
of comprehensive, interac¬ 
tive accounting solutions for 
more than 30,000 customers 
woridwide in 200 different 
types of businesses, Whoie- 
salers .. . distributors ,,. 
manufacturers... job shops... 
retaiiers... accounting firms... 
businesses iike yours. 


Anyone familiar with book¬ 
keeping can get up and run¬ 
ning with 
The SOFTWARE 
FITNESS PROGRAM. 

We run on more than 50 of 
the best known computers in 


If your bottom line Is your 
top priority, today and to¬ 
morrow, we've got solutions. 

Ask for a demonstration 
from your iocai computer 
dealer. 


theVindustry. Our 
products include 
training disks and 
owner manuals that'll 
put even a compu¬ 
ter novice at ease. 
And. whatever your 
accounting needs, 
we've got the most 
advanced software 
you can buy—one 
that's designed to 
become more power¬ 
ful as your business 
grows. 



OPEN 

SYSTEMS 

430 Oah Grove MinneapoMa. MM 55403 
C6T2) 870-3515 TWX 010 576 1743 


Dealer Inquiries are Invited. 
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At a Glance 

Product 

Corvus Concept 

Manufacturer 

Corvus Systems tnc, 

2029 OTooie Ave. 

San Jose. CA 95131 

1406) 946 7700 

Components 

Processor Unit: 8-MHz Motorola 68000 microprocessor; 256iC 

bytes of memory; two RS-232C serial ports; Orrv 

ninet local-area network; four Apple II- 

compatJbie expansion slots 

height: 4 3/8 inches 

width: 16 7/8 inches 

depth: 15 1/8 Inches 

weight: 28 lbs 

Display: 14-inch (diagonal measure) high-resolution 

black-and-white video monitor; 8 1 12 by 11 1 /2 

viewing surface; tilt and swivel mounting on 

top of processor unit: monitor can be rotated 90 

degrees to provide either portrait (545 by 639 

pixels. 63 lines of 90 characters) or landscape 

(707 by 479 pixels, 47 lines of 117 charaaers) 

aspect raoo 

height: 15 inches 

width: 13 T/2 inches 

depth: 14 inches 

weight: 36 lbs 

K^oard: standard typewriter layout with numeric keypad 

and 10 software-definable function keys; 
detached from processor unit with 9-foot coiled 
cord 

height: 3 3/B inches 
width: 16 7/8 inches 
depth: 8 inches 
weight: 6 lbs 

Cost 

S4995 (S5995 for 512K bytes of memory) 

Hardware Options 

Hard-Disk Drive; choice of 6-. I0-, or 20‘megabyte-capacity 
drives (one required); can interface to single 
workstation via l/O-expansion controller 
board or to muitlple workstations via Omni- 
net network interface 
height: 5 3/4 Inches 
width: 12 inches 


depth: 15 1/5 inches 
weight; 18 lbs 
cost: 6-megabyte S2495 
lOmegabyte S3495 
20megabyte S4495 

Mirror Unit: installs between hard-disk drive and user- 

supplied video-cassette recorder: backup 
times are approximately 1.8 minutes per 
megabyte 

height: 3 1/4 inches 
width: 7 1/2 inches 
depth: 13 1/8 inches 
weight: 10 lbs 
cost: S790 

Floppy-Disk Drive: Tandon thin-line 8-inch floppy-disk drive in 
external case that interfaces to processor via 
l/O-expansion controller and 50-conductor 
ribbon cable 
height TO 1/4 Inches 
width: 4 3/4 Inches 
depth: 16 inches 
weight I4ibs 
cost: SI 500 

Software 

Operating System: CCOS (Corvus Concept Operating System). 

designed specifKially for the Concept, accepts 
most commands from the keyboard's special- 
function keys (cost included in package 
price) 

Languages: FORTRAN-77 compiler cost: S445 

Pascal compiler included with floppy-disk 
drive 

Applications: Ed Word text editor accepts most commands 

from the keyboard's special-function keys 
cost: included with fioppy-disk drive 

LoglCaic spreadsheet program accepts most 
commands from the keyboard's special- 
function keys 
cost: SI95 

CP/M emulator imitates Intel 8080 micropro¬ 
cessor running CP/M; allows mass storage 
on hard disk and is capable of accessing IBM 
3740-format slngle-densi^ S-inch floppy 
disks 

cost: $295 


page format* It also includes a detached keyboard whose 
10 function keys match the software-generated menus. 
Thin-line 8-inch floppy-disk drives are available, A re¬ 
quired hard-disk subsystem and optional companion 
video-tape interface can connect to the unit or to the 
Omninet network for access by more than one Concept 
(see photo 1). 

Because the 68000 microprocessor is relatively new and 
independent vendor software for the Concept is far from 
abundant, Corvus supplies two of the most important 
programs: the LogiCalc spreadsheet program and the Ed- 
Word word processor. The company also provides two 


high-level languages, Pascal and FORTRAN, as well as a 
CP/M emulator. 


The Workstation Approach 

Its designers intended the Concept to be an individual 
workstation operating within a local-area network. With 
this arrangement, each user receives the full resources of 
a computer, but can also share both information and 
peripheral devices. The networked computer offers some 
attractive cost advantages and allows several people to 
work simultaneously on the same task. 
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KEY TRONIC 
POLISHES THE 
APPLE n* KEYBOARD 



Numeric 


10 Foot Cable 
For Portability 


I 

Eleven Function Keys 
Streamline Multiple 
Key Operations 


I Keys in Familiar 

Typewriter Locations 

Full Shifting Capability 


Enhance your APPLE II* Computer System with a Key Tronic keyboard peripheral. 
This detached, low-profile keyboard is plug-compatible with the existing keyboard socket 
of the Apple II. It also features reliable microprocessor electronics, solid-state 
capacitance switches, and positive tactile feedback. 


Come see us at NCC, Booth #W6270. 

key tronic 


Price: $298.00, includes shipping & handling. 

To Order Model KB-200 Call Toll Free 
1*800-262-6006 (8am-4pm Pacific Standard Time). 
Warranty information may be obtained, free of 
charge, by writing to the address below. 


THE RESPONSIVE KEYBOARD COMPANY 

DEPT. El • P.O. BOX 14687 • SPOKANE, WASHINGTON 99214 USA 


"Apple II is a registered trademark of Apple Computer, Inc. 


AUTHORIZED DISTRIBUTORS: 

C J SALES 

San Francisco, CA, (ila) 941-6892 
DIGITAL ENTRY SYSTEMS, INC. 

Boston, MA, (617) 899-6111 
COMPUTER-MATE, l.NC. 

Dallas, TX. (214) 669 9370 


COMPONENTS UNLIMITED 
Lynchburg, VA. (804) 237-6286 
J C SALES COMPANY 
Los Angeks. CA, (213) 340^136 
SSE PRODUCTS, INC, 

EliJiont, NY, (516) 872-9001 
PERIPHERAL SUPPORT, INC. 
Chicago. IL, [312) 593-5900 


CANADAr 

FUTURE ELECTRONICS, INC. 

Montreal, Quebec (514) 694-7710 

Ottawa, Ontario (613) 820-8313 

Toronto, Ontario (416) 663-5563 

Calgary, Alberta (403) 259-6408 

Vancouver, B.C. (604 ) 438-5545 






















Photo 2: The ke}/board features 10 function keys {Fl through FID) above the standard Photo 3: The character editor allows the 
QWERTY layout. user to customize and redesign the 

displayed characters. 


A second feature of the Concept workstation is the 
absence of individual mass storage. Whenever a system 
most process large amounts of data, hard-disk drives are 
a necessity. Because these drives are expensive, providing 
one for each user can be too costly. For this reason, the 
Concept allows several users to share a single hard disk, 

Corvus also realizes that the office market contains 
many potential users who know little about using com¬ 
puters* All the bundled software programs—including 
the operating system, spreadsheet, and text editor— 
focus on people who want to use a computer with their 
work, but who don't want to solve puzzles to make that 
happen. In fact, the software menus make it possible for a 
computer novice to use either the spreadsheet or text 
editor with less than an hour of tutoring. 

Fingers and Keys 

The Concept detachable keyboard has 91 keys in a 
standard typewriter layout with additional function keys 
and a calculator pad. In addition to die standard features, 
you get three keys labeled Fast, Alternate, and Com¬ 
mand, Although any key wiU automatically repeat when 
held down for more than one-half second, pressing the 
Fast key simultaneously increases the repetition rate. The 
Alternate key works like the Control key in special appli¬ 
cations. 

Across the top of the keyboard are the special-function 
keys, arranged in two groups of five (see photo 2). These 
keys correspond to menu selections appearing at the bot¬ 
tom of the display screen. The Command key allows you 
to toggle between menu selections when more than 10 
functions are available for a particular application. The 
function keys also let you select additional menus. After 
a bit of practice, your speed with the function keys can 
become quite impressive because they make it un¬ 


necessary for you to memorize and type a complex com¬ 
mand. Additionally, the Concept's keyboard buffer lets 
you rapidly enter commands, while the machine con¬ 
tinues to execute them in order. If you forget what a func¬ 
tion can do, pressing the Help key and then a function 
key produces a description of the second key's function, 

A New Look 

If the Concept's keyboard is a good idea, the video 
display is an amazing one. It sits atop the processor 
cabinet secured by a swivel joint that lets you tilt and 
pivot it as you wish. In its vertical position, which is 
great for text editing, the screen contains 90 columns by 
63 lines in a display about the size of a sheet of notebook 
paper. You can also unlock the display, rotate it 90 
degrees, and seoare it in the holder to get a display of 117 
columns by 47 lines, which works well with the spread¬ 
sheet. Besides the option of two display modes, the Con¬ 
cept offers both white-on-black and black-on-white 
characters. You have a choice of supplied type fonts and 
can also create your own character sets, A large blank 
matrix lets you redefine characters using a process similar 
to painting (see photo 3). 

The video display also divides into windows or rect¬ 
angles of user-defined ratio and size. Each window 
becomes an independent display area with its own at¬ 
tributes, providing the user with a powerful and conve¬ 
nient feature. In a window you can show text in any font, 
display black or white characters, and scroll the text in¬ 
dependently of the rest of the display. For example, you 
could use Ed Word to write a report while creating a 
separate window of information from a LogiCalc model. 

Under the Hood 

Considering all the functions that the Concept pro¬ 
vides, the hardware formula is simple: combine the 
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New Super Expander Plus™ pre-boot 
for Raniex-128”' board upgrades any 
Apple II™ l6-sector VisiCalc™ to look 
like die Advanced Version. 




SUPER EXPANDER PLUS keeps all 
your existing VisiCalc kicilities, and 
adds variable col umn width, glob^ 
formatting of numbers, negative 
numbers in brackets, password 
protection, new format commands, 
tabbed fields, the works. It even 
supports an 80-column card if one 
is present. 

If 136 k is enough, you can get all 
these features with just one Ramex-128 
board. But SUPER EXPANDER PLUS 
supports two Ramex-128K cards to 
give you an incredible 255K VisiCalc 
File, and dumps the whole model 
back and forth to floppies in less 
than 40 seconds. 

There's simply no other memory- 
expanslon/sofiware combination 


PUB 


that even comes close. All the others 
give you less memory, teke longer to 
load and save (as much as fifteen 
minutes longer), and cost more for 
what you get. You’ve got to see it to 
believe it, Quick! Calf your dealer, 

Raniex-128 card, just $499. 
SUPER EXPANDER PLUS, 
just $125. 

owv? 

OAAEGA AA1CR0WARE,INC 



222 SO. RIVERSIDE PLAZA 
CHICAGO, IL 60606 
3'l2-648-4844 


Following our long-established Ome^ MieroV^e poUcy, present Super Expandef-40 
and -80 owners mmf upgrade for foe price difference only. Phone oor office for details, 

Apple is s registered tradsnirk of Apple Campui^, {nt, VjxIClIc h a reglstfif d Mdanirk of VJ$tCoip, tnc- Super Expander Plus, lbimex-128. and are tradeiMrkit of Omefia [nc, 

© 19 S 3 Omega MiiLroiKire, Inc. 
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Photo 4: The drawer containing ike Apple !!-campatibIe expan¬ 
sion connectors. 


Dtspatcher Funottona 


CIrWndow 

Clears the current window, leaving cursor In 
upper left corner 

Const M 

Runs the Constellation II utilities; produces 
its submenu 

CP/M 

Runs the CP/M emutator 

CreWndow 

Allows creation of windows on the video 
dieplay 

BdWofd 

Runs the word processor: produces Its 
submenu 

ExecFlle 

Executes a file of commands 

FlleMgf 

Runs utilities for maintenance of tiles; pro- 
duces its submenu 

Help 

Produces a help message for any function 
label 

LogiCalc 

Runs the spreadsheet program: produces 
its submenu 

ListVol 

Lists alt volumes online or names of all files 
on a disk volume 

Mount Mgr 

Runs utilities for mounting disk volumes; 
produces Its submenu 

Restart 

Causes the system to be completely re¬ 
loaded from disk 

RevBackgnd 

Reverses the background color of the cur* 
rent window 

SelWndow 

Assigns one window as the current window 

SetVol 

Used to select which volume Is to be cur* 
rent 

SystmMgr 

Runs utilities for setting system attributes; 
produces Its submenu 

WndowMgr 

Provides functions for setting window 
oharactaristics; produces its submenu 

Table 1: The Concept's functions are accessed via a series of 

menus beginning with the Dispatcher level 


16/32-bit architecture of the 6S000 with a large amount 
of RAM {random-access read/write memory). Most of 
the flexibility and many of the special features of this 
system result from this combination of power and mem¬ 
ory* For instance, the microprocessor positions each of 
the screen's 350,000 pixels, which allows you a variety of 
display options such as windows and programmable 
character sets. 

Access to the outside world comes from an Omninet 


local-area-network interface and the capability to use 
Apple 11 peripheral cards* The Omninet network pro¬ 
vides users with one of the best-defined network stan¬ 
dards in the marketplace and provides the convenience of 
local communication and rapid data-transfer rates 
necessary to many business applications. By duplicating 
the Apple II expansion bus, the Concept can take advan¬ 
tage of the hundreds of expansion boards already on the 
market (see photo 4)* In addition, Corvus did not forget 
the need for local I/O devices and provides two RS-232C 
serial ports for connection to a printer and modem* 

Software Details 

The Concept uses menu-driven software that appears 
to the user as a single hierarchical system* From the oper¬ 
ating system to the lowliest editing command, all func¬ 
tions are menu items* At any point, your options are ob¬ 
vious and you can easily move to the previous or follow¬ 
ing menu. The first menu of available functions, the Dis¬ 
patcher level, presents all the major software features (see 
table 1). This level, similar to the operating system in 
other computers, gives you a choice of four menust File 
Manager, Window Manager, System Manager, and run¬ 
ning programs* Selecting any of these options produces a 
submenu of choices, and some of those choices produce 
still further menus* 

File Manager becomes a frequent choice because the 
Concept requires that you divide the hard-disk storage 
into separate volumes to limit information access to par¬ 
ticular users. While the size may vary, each volume has a 
name and a directory , much like a floppy disk. When you 


CIrWndow 

File Manager Functions 

Clears the current window, leaving cursor In 

Cone File 

upper left corner 

Concatenates files 

CreWndow 

Allows creation of windows on the video 

Crunch 

display 

Reclaims unused disk space within a 

CopyFile 

volume 

Copies disk files 

DietFIfe 

Erases disk files 

DIetTemp 

Erases a temporary disk tile from a volume 

Exit 

Returns to previous menu 

Help 

Produces a help message for any function 

ListFile 

label 

Lists the contents of a text file 

MakeFile 

Creates a disk file 

MountMgr 

Runs utilities for mounting disk volumes; 

RevBkgnd 

produces Its submenu 

Reverses the background color of the cur* 

Rnamfile 

rent window 

Changes the name of a disk file 

SelWndow 

Assigns one window as the current window 

SetVol 

Used to select which volume is to be cur¬ 

Spool 

rent 

Sends output to a temporary disk tile from 

Table 2: 

which it may be read and printed elsewhere 
on the network 

Disk^file-management functions are available 

through the File Manager menu. 
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Thoughtware" tames your 
CP/M system for just $49.95 



CUP^^t cur Command Una 
tntarprafiva Progmmf makma your system 
more afUchni than avar bafora. CLfP 
raptacaa the intaractiffa portion ot CP/M 
with a uaar friandty ^'ahain CUP ft 
f op/iysfteatetf enough to aatlaty tha anilra 
apactrum of naada from tha no Wes te ffis 
moat OMperi programmar. 


Command Files 

Command sequences that you use often 
can be placed in a command file. From 
then on you'll never type the commands 
again, sinca typing the name of the file wil( 
execute the commands as If you typed 
them by hand. These files can ash ques¬ 
tions and perform different tasks depend¬ 
ing on the answers received. In addition, a 
special command file can begin working 
whenever your computer Is turned on. 


A Unix™ like environment with 
I/O redirection and pipes. 

With CLIP you can direct screen output 
from any program to a file for later viewing 
or printing. CLIP can also take any 
program's Input from a file instead of the 
keyboard. "Pipes" force the output from 
one program Into the input of another 
automatically. 

Sophisticated command language 
with over 50 commands. 


Also get 50% off our tile encryption 
program. Just $25.00. 

If you have more than one person ac- 
cessing your computer, then you need our 
file encryption program. This program 
won't stop the KGB, but It will stop others 
from seeing sensitive data. A twelveH:har- 
acter password gives you all the protection 
you need. For Just $25,00, you can’t afford 
to be without it. 


All Input text can be edited. 

Once CLIP is In control, entry of text into 
ANY program can be edited as If you were 
using a word processor. The single key¬ 
strokes that you use to edit the text can be 
defined to be simliar to your existing word 
processor, CLIP also remembers your 
previously entered line, and It can be 
retrived with only one keystroke. 

Built-In file editor 

Clip contains a slrrtple editor for editing 
command files, programs, or data files. 
Engllsh-llke commands simplify any edit¬ 
ing task. 

Automatic tile searching 

With file searching you can keep files that 
are frequently accessed In a common 
place. CLIP will find them when requested 
by a program or command fife, no matter 
which disk or user number you are cur¬ 
rently at. This can save precious disk and 
directory space. 

Help Flies 

Extensive on-line help is available for each 
of the 50+ commands in CLIP. You can 
also add your own help files to customize 
your working environment. 

Built in calculator. 

CLIP has a built in 16-bit calculator with 
the functions: 4 remainder, AND, 

OR, XOR, and NOT. The calculator has 10 
memory registers and works in any base 
from 2 to 16. 


CLfP Is a state-oMhe-art command lan¬ 
guage that Includes: 

• Condftionaf command execution with 
IF, THEN, ELSE, and ELSEIF and 
ENDIF commands up to 64 nested 
levels. 

• Command files (or macros) with loop¬ 
ing capabilities and conditional term¬ 
ination. Macros can use other macros. 
Extensive argument extraction cap¬ 
abilities can extract values and switch 
options off of a command line. 

• The ability to trace command file 
execution. 

• Commands that can OPEN, CLOSE, 
READ and WRITE flies, 

• Ten alphanumeric registers that can 
store command lines, filenames, file 
Input, or anything you desire, 

• Multiple commands per fine. 

• A copy command that can copy files 
between disks and user numbers. 

Buy CLIP and get 50% off our 
software tools. Just $25,001 

We have a collection of 10 software tools 

that make diffloult tasks easy. 

BC - Binary file comparison 

SC - Source file comparison 

SR - Search for a pattern In a file 
SRT - Simple in memory sorter 
DMP - Hex file dumper with ASCII 
BFE - Binary file editor 
XC - Extract columns from a file 
XW - Extract words from a file 
WC - Counts words, tines, and bytes 
HC - Horizontal file concatenate 


ORDERING 

INFORMATION: 

Order HOT LINE: 8-5 MST 
1-800-621-6010 /(A2 327-4306) 

CLIP $49.95 

Tools $49.95 |$25.00 with CLIP) 

Encryption $49.95 {$25.00 with CLIP) 

CLIP user's manual can be purchased 
separately for $25.00 

CLIP, the tools, and the file encryption 
program have been des Igned for the Zeo"'"'^ 
microprocessor, running CP/M version 
2.2. Distribution is on standard 8-Inch 
SS/SD floppies. 

Visa and Mastercard accepted. 

No COD'S, please. 

Send check or money order to: 

Thoughtwaro, Inc. 

P.0, Box 41436 
Tucson, AZ 85717 

Please add $3.50 shipping for all orders. 
AZ residents please add 6% sales tax. 
Prices are subject to change. 


CPm - TM Oigltar nesearch, Unix - TM Ssfi Labs, ZSO 
-TM Ztlog IfTC. Thoughtwar^ and CLIP - TM of 
Thoughtwane inc. 


Thnugfiliiiiiri 
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PC-1 

Powerline 

Controller 

Puts Bidirectional A.C. 
carrier communications 
in your APPLE II 

■ Operates up to 256 Leviton/ 
BSR remote control devices 

■ Receives input communica’ 
tions from Leviton/BSR 
transmitters 

• On board real time clock 
- Worldwide compatibility 

{50/60 Hz) 

• Easy installation and 
operation 

PC-1 IS available for $285.00 
Dealer inquiries invited. 





BI~COMM SYSTEMS 

InitUstWaa Court. MN 55117 <612)4ai.m7S 



Protect your 
computer against 


Voltage 

Surge 


Protect your computer system from damage or disruption 
from sudden spurts of excess voltage—from lightning or 
flickering fluorescent lights. This Voltage Surge Protector 
plugs into any wall outlet. Dissipates up to 600,000 watts. 
Prevents downtime, lost data, circuit damage, service calls. 
You save valuable time and money. And Pryor Corpora¬ 
tion guarantees your satisfaction. 


Computer Supplies Catalog 

-PHONE TOLL FREE 800-558-6866. or send coupon- 

Pryor Catalog Sal es Corporation BT 583 

8785 North Port Washington Road 

P.O, Box 17829, Milwaukee, Wisconsin 53217 

Send Volt&ge Surge Protectors (two outlet! No 526-105 at S89 50 ea. 

□ Check enctosed □ Bill me Total $- 

□ Send s FREE csopy qhhe Pryor Computer and Word Processing Supplies Calalog 

Name_ 

Company____. 

Address—------- 

City._Stale_ _ _ _ Zip _ _ 

Phone_Signature_ 



CIrWndow 

Window Manager Functions ' 

Clears the current window, leaving cursor in 

CreWndow 

upper left corner 

Allows creation of windows on the video 

DelWndow 

display 

Deletes the current window 

Exit 

Returns to previous menu 

Help 

produces a help message for any function 

LdDtspCh 

label 

Loads character set and assigns to display 

LdKybdCh 

Loads character set and assigns To 

RevBkgnd 

keyboard 

Reverses background color of current win¬ 

ScrlMode 

dow 

Allows text to be scrolled by line or page 

SelWndow 

Assigns one window as the current window 

TestPIrn 

Displays test pattern on screen 



System Manager Functions 

AsgnDrvr 

Assigns a peripheral driver to a logical 
device 

DrvrVrsn 

Displays attributes of currently available 
drivers 

EdChrSet 

Allows user to create or alter character 
sets 

Exit 

Returns to previous menu 

Help 

Produces a help message for any function 
label 

Set Date 

Sets the system calendar 

SetPrntr 

Assigns printer characteristics 

SetTime 

Sets the system clock 


Table 3: The Window Manager and System Manager menus 
allow you to choose from a variety of functions. 


turn on the Concept, your current or active volume is 
System (named /CCSYS), and you use the File Manager 
option to make any other volume your current volume 
{see table 2). 

Using the Window Manager option, you can create, 
manipulate, and display up to 17 windows on the Con¬ 
cept s screen. The user moves, clears, scrolls, and deletes 
windows, which are limited only by their rectangular 
shape and their need to fit within the Concept's display. 
Various utility programs available from the System 
Manager menu allow you to select the I/O drivers, 
specify printing parameters, and edit the character set. In 
addition, other utilities let you format floppy disks, auto¬ 
matically load a floppy disk, and execute a printer 
spooler. The Concept's printer spooler lets you send out¬ 
put to a special volume named /PIPES, and when the net¬ 
work's printer is available, that stored output is printed 
(see table 3). 

When you decide to run a program, the EdWord text 
editor may be your first stop. If it weren't for its Undo 
and Redo features, EdWord would be just another unre¬ 
markable text editor (see photo 5), The service provided 
by this combination of features is essentially a "flight 
recording" of your editing progress. If you blunder and 
delete a hefty section of an important report, the Undo 
feature restores the text to its preedited condition. 
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Introducing IheRed ripen 



The Ibitable Computer that leadsyour 
business exactly wiiereyou want to 


Meet The Pied Piper and enjoy 
the convenience of the office 
wherever you go. Do your 
work wherever you are. Send 
documents back to the office 
over the phone. 

The Pied Piper is com¬ 
pletely portable, about the 
size of a slim briefcase, and weighs 
only 121/2 lbs. 

But it is loaded with features.The 
Pied Piper is faster and has twice the 
data storage capacity of much larger personal computers. 

With the Pied Piper you have superb word processing 
capability with spelling checker. Spreadsheets for business 
projections. Data base management. 

Everything you could want. 

And its astonishingly low cost includes the most 
advanced business software programs—worth $1700 if 
purchased at regular retail prices. 

The Pied Piper comes with CP/M" plus its own unique 


^ set of CP/M-compatible utilities. 

\ It has a standard typewriter 
keyboard and full 80-column 
display capability. It organizes 
mass mailings, creates invoices, 
prints labels, writes standard or 
"‘boilerplate” letters from the file. 
The Pied Piper lets you talk 
to data banks, e.g. Dow Jones News/ 
Retrieval’" or The Source, or your own 
corporate computer and database 
system. 

Try The Pied Piper. If your computer store doesn't have 
it, call us and we'll send you the name of your nearest dealer. 

In California call toll free: 800 772-3545, ext. 576; 
elsewhere call 800 227-1617, ext. 576, 


Pied Piper Specincalians. Z 80A, 4MHz,CP/M22,64K,784K mm 
floppy (formatted), Perfect Software, full 80x24 video format. Pied Piper 
Utilities, expandable, parallel port, 12^ lbs., Nationwide Xerox War- 
ranty and Service. Opdons include lOMb drive, modem, RS232C,LCD. 



for only $1299. 




The portable computer all others will follow. 


See US at Comdex 
Booth 3130-3132 


STM Electronics Corporation, 525 MiddlefieW Road. Suite 130 • Menlo Park, CA 94025 • (415) 326-6226 


CP/M is3 reiiistered trademark of Digital Research, Jnc,/Dow Jones News/Retrieval ts a registered trudemurk of Dow Jones & CompEtny, Inc. 

Pled Piper is a registered (rademtirk of STM Corporation./The Source h a service mark of Service Telecomputing Corporation, a subsidiary of The Readers Digest Assn., Inc- 
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Photo 5: The EdWord text editor can display more than 60 lines 
of text on the screen. Note the thermometer-like workspace in¬ 
dicator (bottom right) and the cursor/position scale (lower left 
of text). 



Photo 6; The LogiCalc spreadsheet. With this display, more 
than 400 items can be shown simultaneously. 


EdWord operates solely on files residing in its work¬ 
space, a special area of a disk volume that you create. 
Several files or workpads must be included in this area. 
These workpads include the text file you are editing, a 
formatted print file (0 you intend to print the text), files 
for the Undo and Redo information, copy space for your 
cut-and-paste operations, and a directory of this 
workspace. The smallest allowable workspace is 50 
blocks {512 characters to a block) with the upper limit 
determined by the size of the volume containing the 
workspace. 

Several important and variable editing parameters are 
displayed with graphics. A column rule indicating the 
width of the editing window tops the EdWord display. At 
the bottom of the screen is a thermometer-like scale that 
reveals the proportion of the workspace that is free. 
Another linear scale in the lower left of the screen 
displays the cursor's present position within the docu¬ 
ment being edited. In addition to these graphics represen¬ 
tations, the system also shows the actual line number, 
column number, and number of lines in the text at the 
bottom of the display screen. 

One advantage that EdWord provides over most pres¬ 
ent editors is the ability to execute system functions 
without exiting to the operating system. If you want a 
directory of avaOable files, you simply request it from 
within the editor. 

LogiCalc 

A chronic problem of most spreadsheet programs is the 
limited size of the video display. The Concept solves this 
problem by allowing you to rotate the monitor 90 
degrees, displaying a spreadsheet with 38 lines and 10 
cells of 12 characters {see photo 6). With more than 500K 
bytes of memory available, a LogiCalc model might con¬ 
tain 1000 active cells. Like EdWord, LogiCalc provides 
the expected functions and a few pleasant surprises. The 
expected fimctions involve cursor control and data entry. 
The surprises are more sophisticated, presenting the user 
with a calculator, linear-regression functions, formatting 
commands, averaging and summation functions, and 
even user-definable functions. Although these are not 
unheard of in spreadsheets, it's rare to find them all in 
one program (see table 4). 

Development Tools 

Even with a text editor and spreadsheet, an obvious 
lack of business-applications software still limits the Con¬ 
cept. In particular, database-management programs and 
graphics and accounting packages will be necessary 
before this machine can take an active role in the office. 
Corvus is taking steps to encourage the development of 
more software by providing Pascal, FORTRAN-77, a 
68000 assembler, and a CP/M emulator. It is hoped that 
this step win promote program development by software 
houses. 

Corvus Pascal, developed by Silicon Valley Software, 
is compatible with the ISO (International Organization 
for Standardization) Level 0 standard and provides most 
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TIMEX MAKES THE 


COMPUTER, 

BUT WE MAKE rr TICK. 

If you own a TS-1(K)0 or ZX-81 computer and want to bring out the power within it, you’ll want Memotech. From easier input to high 
quality output and greater memory, Memotech makes the add-ons you demand. Every Memotech peripheral 
comes in a black anodized aluminum case and is designed to fit together in "piggy back” fashion enabling you 

to continue to add on and still keep an integrated system look. . 




MEMOPAK RAM All Memopak RAMs are directly addressable, user transparent, are neither switched nor 
paged and no additional power supply is required. You can also choose the Memopak RAM which is just 
ri^t for your needs. From economy to power. 16K BAM The Memopak 16 k RAM is the most 
economical way to add memory to your TS-1000. It is fully compatible with the Timex or Memotech 16 k 
RAM s to provide you with up to 52K of RAM. The I6K RAM also offers additional add-on capabilities 
through its “pi^ back” connection. 52K RAM The 322K Memopak enables you to execute 
sophisticated programs and store large data bases and like the 16K RAM is fully compatible with Timex’s or 
Memotech’s 16 k RAMs to give you a full 48K of RAM. 64K RAM The 64K Memopak is powerful 
enough to turn your TS-1000 into a computer with capabilities suitable for business and educational use. ft 
accepts such BASIC commands as 10 DIM A (9000). MEMOCAIC Memocalc, our spreadsheet analysis 
software, enables TS-1000 users to perform complex number crunching routines with ease. With 
the 64K RAM a table of up to 7000 numbers with up to 230 rows or 99 columns can be specified. 

Quick revisions can be achieved by entering new data to your formula. 

MEMOTECH KEYBOARD For ease of operation, the Memotech keyboard is a high quality 
standard typewriter keyboard, with TS-1000 legends. The keyboard is cable connected to a buffered 
interface which is housed in a standard Memopak case and plugs directly into the back of the 

TS-1000 or other Memopaks. MEMOPAK HRG The Memopak High Resolution Graphics, with 
up to 192 by 248 pixel resolution, enables display of high resolution “arcade game” style graphics 
through its resident 2K EPROM, programmed with a full range of graphics subroutines. 
CENTRONICS PARALLEL AND RS232 INTERFACES 
Memotech’s Interfaces enable your TS-1000 to use a wide range of 
compatible printers. The resident software in the units gives the 
complete ASCII set of characters. Both Memopak Interfaces provide lower case character capabilities and 
up to 80 column printing. The RS232 Interne is also compatible with modems and terminals. 

SEIKOSHA GP lOOA PRINTER The Seikosha GP lOOA uses a 3x7 dot matrix printing format with 
ASCII standard upper and lower case character set. Printing speed is 30 characters/second with a 
maximum width of 80 characters. The printer uses standard fanfold paper up to 
9-1/2 inches wide. The GP lOOA is offered as a package including cable and 

interface. Other printer packages are also 
available throu^ Memotech. 

ORDER AT NO RISK. All Memotech 
products carry our 10 day money back 
guarantee. If you're not completely 
satisfied, return it within ten days and we 
will give you a full refund. And every 
Memotech product comes with a six 
month warranty. Should anything be 

defective with your Memotech product, return it to us and we will repair or replace 
it free of charge. Dealer inquiries welcome. Tb order any Memotech product use 

the order coupon or call our toll-ftee number 800 / 662 - 0949 . 

TS-IOOQ Is i reglslxrttl irniemadt. ol 'ntnra Corp. 
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7550 West Tale Avenue, Denver, Colorado 80227, 303/986-1516, TWX 910-520-2917 


Mail To: Memotedi Corporalion, 7550 Wesl Yale fe/e., Denver, CO 802Z7 

8YT-5 ^ 




1 

( %% 


1 

99.95 


1 

14^95 


1 MaimoIc 

4995 



9995 


1 High Restliiliaii Grapdiics 

99.95 


1 OHit[t]niic& P^ld IttUsfaCe 

74.95 


1 Interim 

9995 


] Priiitef Cable 

1995 


1 GP \m Printer 

i99 00 


1 Shipjyliig and IfandUng 

495 

( 4 95 1 

J TbM (Colocsdo residents only) I 

1 TOTAL 


( 1 

* “AHI price quoted fn U.S. doJiacs Prices and s|ieci0cauons stibiieci to char^ wlihotu nonce. | 

1 ^‘Ptease add an addllionil (5.00 lor prihEer diar^. ■ 

1 □ Chiicit n hfasterCard □ Vlu 

1 No 

Rxn 


! ( ) 1 

I Name 


FliOtte mmibn: , 

1 AtUress 1 

IJ 


Zip \ 

J 












































LogiCaic Functiona 

Advance 

Automatic cursor advance during text entry 

ACalc 

Automatic recaiculation of whole spread¬ 
sheet whenever an item is entered 

Aform 

Begins text entry on a predefined form 
template 

Copy 

Copies series of entries to another part of 
the sheet 

OelAll 

Erases every entry 

De(CoJ 

Erases a whole column 

DelEnt 

Erases a single entry 

DelRow 

Erases a whole row 

EdTexl 

Allows editing of items on the entry line 

Exit 

Returns to previous menu 

FMode 

Selects form mode 

Go To 

Moves cursor to a specific entry 

Help 

Produces a help message for any function 
label 

InsCol 

Inserts a new column into the array 

InsRow 

Inserts a new row into the array 

LckBtb 

Allows simultaneous viewing of two parts of 
the sheet 

LckCol 

Allows simultaneous viewing of two parts of 
the sheet 

LckRow 

Allows simultaneous viewing of two parts of 
the sheet 

Load 

Reads a disk file Into the array 

LstVot 

U&ts ail files of a volume 

Merge 

Overlays a disk file onto the current array 

MovArr 

Positions the cursor at the top left entry 

NxtRow 

Moves cursor to first item of next row 

Order 

Changes the order \n which the array is 
evaluated 

Free 

Sets the number of decimal places to be 
displayed at any entry 

Print 

Prints copy of spreadsheet 

ReCAII 

Recalculates results at every position 

Recent 

Recalculates results at one position 

Save 

Writes array to a disk file 

Space 

Displays space available 

Where? 

Gives coordinates of cursor position 

Width 

Sets cell width 

Table 4: 

The LogiCaic /unctions rnclu£^c all the expected 

ones plus a few surprises- 


UCSD features as extensions* A nin-dme library provides 
a source of relocatable support code. Any compiled 
Pascal source file must be linked with this library before 
the system produces executable 68000 object code* The 
same developer provides the FORTRAN-77 compiler that 
conforms to the ANSI (American National Standards In¬ 
stitute) standard* As with the Pascal, this compOer's out¬ 
put must be linked to a nin-time library before execution* 
The Corvus ASM68K assembler is quite similar to 
Motorola's specifications syntax for 68CXX) assemblers, 
and its output is also relocatable object code that must be 
linked to a run-time library* The CP/M emulator makes 
the Concept actually emulate the registers and instruc¬ 
tions of an Intel 8080 microprocessor. Programs written 
for the 8080 can thus be transferred and run on the Con¬ 
cept, Obviously, for anyone who has already invested in 
8080 software, this feature is important. Unfortunately, 
because Corvus doesn't emulate instructions for Zilog's 
280 microprocessor, Z80 specific code will not run under 
the CP/M emulator* 


All the built-in CP/M commands are available, as well 
as the transient commands: ASM, DDT, DUMP, ED, 
LOAD, PIP, STAT, SUBMIT, SYSGEN, and XSUB. 
Because of the software overhead, however, the emulator 
runs slower than the average CP/M system. In the emula¬ 
tion mode, the Concept provides access to as large a 
quantity of hard-disk storage space as the user wants. In 
fact, you can assign 16 CP/M logical-disk drives to the 
massr-storage volumes. By adding the optional 8-mch 
floppy-disk drive, the Concept can also read standard 
IBM 3740-format single-density disks. When you use the 
emulator, the screen and keyboard appear to CP/M as a 
Lear Siegler ADM 3A video terminal* 

Documentation 

Bluntly, the lack of documentation for the Concept is a 
tragedy. While some manuals are available, they don't 
begin to cover what you need to know to set up an office- 
automation system, and the Corvus Concept definitely 
falls into that category* The only saving grace is that Cor¬ 
vus worked very hard to ensure that users won't need to 
refer to the manuals during day-to-day operations. The 
manuals supplied with the system are listed in table 5* 
Most of the ones we received were readable, but they 
were also stamped 'Preliminary" and all contained errors 
and confusing passages. 

Conspicuous by its absence is an introductory manual 
providing an overall view of the Concept. The user needs 
to know what to expect from this system, how to set it 
up, and something about the philosophy behind the 
system design* Although installing the system and getting 
it to run required only that we make simple connections 
and follow straightforward procedures, everything had 
to be done in the right order— which was not always ob¬ 
vious, After a dozen phone calls during a four-week 
period, we finally got our two workstations and the hard¬ 
disk drive with a video-cassette-recorder backup com¬ 
municating over the network* 

Considering that the Concept is aimed at the business 
market, Corvus should make the installation as fast and 
painless as possible. A big step in that direction would be 
an improved set of manuals* The current materials are 
primarily a set of dry references for the applications soft¬ 
ware packaged in impressive suede-doth binders. Still 
lacking are tutorials for the novice, quick-reference cards 
for the advanced user, and some nitty-gritty technical 
manuals on the software and the circuitiy. With support 
materials like these, independent consultants and data- 
processing managers would have no qualms about 
recommending this system to clients, and third-party 
developers could provide much-needed software and 
add-on boards. 

Performance 

While user-friendliness is an important consideration, 
the Concept must also be able to work for a living. The 
machine's particular combination of features—graphics 
potential, powerful processor, large memory, FOR- 


146 May 108^ 0 SYTE PubUcadons Inc 








SuperSoft FORTRAN 

Now for CP/M-86; MS DOS, and IBM PC DOS' 


SuperSoft FORTRAN is the answer to 
the growing need for a high quaiity FORTRAN 
compiler running under CP/M-86 and IBM 
PC DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For 
example, consider the benchmark program 
used to test the IBM FORTRAN in InfoWorld . 
p. 44, Oct. 25, 1982. (While the differential 
listed will not be the same for all benchmark 
programs, we feel it is a good indication of the 
quality of our compiler.) Results are as follows: 
IBM FORTRAN: 38.0 Seconds 

SuperSoft FORTRAN; 2.8 Seconds 
In its first release SuperSoft FORTRAN 
offers the following outstanding features: 

1. Full ANSI 66 standard FORTRAN with 
important extensions 

2 . Standard data types, double precision, 
varying string length, complex numbers 

3. Free format input and free format string 
output 

4. Compact object code and run time support 

5 . Special functions include string functions, 
dynamic allocation, time/date, and video 
access 

6. Debug support; subscript checking, good 
runtime messages 

7 . Full IEEE floating point 

8 . Full 8087 support—available as option 

($50.00). ___ 

Program developers: __ 

SuperSoft’s family of FORTRAN compilers 

means you can write your programs once and 
they will run under CP/M-80, CP/M-86, and 
MS DOS, This lets you get your applications 
running fast no matter what the environment. 

The current compiler allows 64K code 
space and 64K data space with expansion 
anticipated in future releases. 



"At last, a FORTRAN compiler that works great on 
my 8086, 8087, and 8088 based systems!" 


SuperSoft FORTRAN: available 
NOW and working great! 

Requires: 128K with CP/M-86® 
and MS DOS 

Price: $425 (in each environment) 

CP/M-80 version also available. 

In conjunction with SuperSoft, SuperSoft FORTRAN 
was developed by Small Systems Services. Urbana, iL. 
a leader in FORTRAN development. 

CP/M and CP/M-86 are registered trademarks of 
Digital Research. 

Japanese Distributor: ASH Corporation international, 
3“23-8, Nishi-Shimbaahi. Minato-Ku, Tokyo 105, Japan, 

Tel. (03H37571 Telex: 0242-2723. 

European Agent: Micro Technology Ltd., 51 The 
Pantiles. Tunbridge Wells, Kent, England TN2 5TH 
TEL 0892-45433. Telex: 95441 Micro-G. 
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Personal Workstation User Guide 
System Start'Up 
Keyboard and Display 
Operating System 
Utilities 

Peripheral Connections 

Omninet Disk Installation Guide 
Hardware and Software Required 
Hardware Setup 
Booting from Disk 
Firmware Update 
Disk Initialization 
Booting from the Network 
Copying System Files to Hard Disk 

Operating System Reference Manual 
File System and Volumes 
Operating System Interface 
Utility Software 
Software Development Tools 
Linker arvd Librarian 
Drivers 

LoglCalc Glossary (142 pages) 

Function Key Labels 
The System Functions 
The Calculator Functions 
The LInear'Regresslon Functions 
The Slash Commands 
Misoetianeous Functions 
The User-Defined Functions 
Conditional Expressions 

EdWord User Guide (133 pages) 

Overview 

The EdWord Workspace 
Making a TXT Workpad 
Basic Editing 
Formatting Text 
Printing a Workpad 
Dot Commands and Codes 
Search and Replace 
Cut and Paste 


CP/M Emulator Installation Guide (20 pages) 

Installing CP/M 
CP/M on the Concept 
Technical Notes 

FORTRAN Language Reference Manual (171 pages) 
Introduction 

Lines, Sratements, and Control Flow 
Data Types and Constanta 
FORTRAN Names. Arrays, and 
Substrings 
Expressions 

Specifications Statements 
Data Initialization 
Assignment Statements 
Control Statements 
FORTRAN Input and Output 
Units 

Format Specifications 

Program and Subprogram Structure 

Using the FORTRAN Compiler 

Pascal Reference Manual 
Introduction 
Defining Data Types 
Declaring and Referencing Variables 
Expressions 
Statements 
Input and Output 
Program Structure 
Standard Procedures and Functions 
Running the Pascal Compiler 
Pascal Language Syntax 
Relationship to Other Versions 
Data Representations 

ASMK68 Assembler Reference Manual (82 pages) 
Introduction 

Layout of an Assembler Program 
Operartd Information 
Assembler Directives 
Assembler Operation Codes 
Using the Assembler 
Assembler Output and Messages 


Outline of Gorvua Manuals 
(120 pages) 


(41 pages) 


Table 5: Owffme of manuab available for the Concept and its attendant software. 


TRAN, and Pascal—makes it attractive to scientists and 
designers, as well as to the business community. To 
determine a performance rating of the Concept in a time- 
sensitive environment, we compiled the Pascal version of 
Jim Gilbreath's prime Sieve benchmark (see ''Eratos¬ 
thenes Revisited: Once More through the Sieve," January 
1983 BYTE, page 283). The compilation was fast, less 
than 8.2 seconds, with an execution time of 21,26 sec¬ 
onds, slower than the times of most 8-MHz 68000s run¬ 
ning Pascal. We also compiled the FORTRAN version of 
the Sieve with a compilation time of 30 seconds and an 
execution time of 4.5 seconds—a quite respectable perfor¬ 
mance. 

While multiuser systems always exhibit a loss of 
response time as more users come on line, this result may 
not occur with a distributed processing system such as the 
Concept and Omninet combination. In this case, the only 
possible waiting occurs when two users try to access the 
same shared resource, for instance, the hard-disk drive or 
a printer. We were unable to detect any difference with 


either one or two active users, even when both were per¬ 
forming tasks involving a high level of disk I/O, 

Prices and Options 

Today, the Concept does not offer many options. The 
basic workstation with 256K bytes of memory costs 
$4995, Another $1000 gets you an additional 256K bytes. 
Included with the workstation are the operating system, 
two serial ports, and the built-in Omninet interface. The 
required hard-disk drive, available from Corvus with 
capacities of 6,10, and 20 megabytes, costs an additional 
$2495 to $4495. You can install the hard-disk drive in an 
expansion slot, if it is intended for use on a single Con¬ 
cept, and through the Omninet interface, if it is to be 
shared by more than one workstation. 

The only real options are a thin-line 8-inch floppy-disk 
drive and the Miiror backup unit for the hard-disk drive, 
TTie floppy-disk drive, in its own enclosure, connects to 
an interface board installed in the workstation's expan¬ 
sion slot. The Mirror, which connects between the hard- 
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ACE tOOO COLOR 
COMPUTEHI . 

SHARP COMPUTER 
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Teievideo910+ .. 618 

Televideo 925 . 718 

Televideo 950 . 899 

Televideo Computers Call 


NORTH STAR 

ADVANTAGE 64K Green Phosphor, 
The Best Business Graphics- 2 Disks, 
Seriat Port. Options CPM — Business 
programs.. -....$2894 




MICRO DECISION 

"A DEAL YOU CAN7 REFUSE" 
a4K RAM, ZBO, 4MHz, 2 Serial Ports, 
Disk Controller. FREE SOFTWARE: 
CPM — Microsoft BASIC — BaZiC 
—Wordsta r— Log ic al c—Correct* It - 

List Only 
withi 6Vi"Di5k $S49 $1049 

with 2 S VZ' Disks .. 1545 .,. 1400 



Double Density . 1S94 

Quad Density .. 2274 

Super Density SD .. -. 2649 

COMPUSTARS 

TO DEALERS- CALL & SAVE 

Advanced Micro Digital S-IOO Super- 
Quad Single Board Computer. Z8Q64K 
RAM, Disk Controllor< 

RS*232 . OnlyBOQ 

ALTOS — ilngle and mullHusar 

ACS-&000-15D . ..... List 5900 

Only 4699 

ATARI 400 .. 289 

800 . 655 


ADDS VIEWPOINT A-1B . 4B& 

ZENITH Z-19 Terminal . ,.649 

Z-89 40K Computer 2119 

2-90 64K DD . 2399 

ZVM-121 ZENITH 

Green Screen monitor 125 

INTERTUBE III 

or EMULATOR .. $710 

AMDEK Color Monitor . $329 

GOOBOUT COMPUPRO 

Super Sixteen B085/BQfliWha fastest 
8-16 bit ccmputed^Ln^^iflfid 16 bit 
code! 120K Sta^AMTWfe CPU’s 
U6T 3440>^ It 

New^^ems^%^^, and C with 
p|gtc%r%finj#drives. 

^.THst 5495 ... * Only 4395 

EawLE pure 16 bit computer Is th^ 
^test microcomputer by actual tajfr 


NORTH STAR Horizon 
Powerful North Star BASIC Free 
Superb lor Buelneaa S Science 
Free Se^iari^ord Proceeior 

Hoflzonjt^^te^now HRZ-2-64K 

Eg$Ro%Aiiien%ed S Tested Only 

. 

3999 
594 


DECISION I 


PRINTERS 

OKIDATA82A .. 

CENTRONICS 739-1 
IDS PRISM 00 . 

EPSON MX-BO FT . 

MX-80 . 

MX-100 . 

ANADEX9501A 

Silent Scribe. 

NEC #3510 Letter Quality 
C. ITOH F10 Letter Quality , 
Smith Corona TP-1 .. 

TRAXX 5V/* Add-on Drives . 

Memory Merchant 16K static 
Central Data RAM S-100 64K 
Systems Group 

RAM 3-100 64K .. 

Microangelo Video Graphics 


The IBM-360 on the 2-80 AS-100 BUS!” 

Sixteen Programs running simultarf- 
eousJyf Free CPM, Microsoft BASIC, 
and WORDSTAR with complete system I 

DECISION 1 + 65K Static + 

0" Disks DMA. 3403 

DECISION 1 + 65K Static + 

2 5%“ Disks .. 2795 

DECISION 1 + 65K Static t 

5" Disk + 5 Mb Hard Disk . 4235 

DECiSiON 1-auser 256K Static + 

5" Disk + 5 Mb Hard Disk + 

MICRONiX . 5830 

DECISION 1 — Z-aO + I/O + 65K 1915 
DECl%ON 1 — Rack mount + 20 Mb 

|IP - ..Reg. 6235 

Inventory Sale 5415 


%^qn^K-QHD5 

l%^flRAM64K . 

fBlg^ala on Multi-User 
Time-Sharing 
North Star Hard Disk 10Mb 
English to Basic Translator 
Zbasic 2 to 5 times fastert . 
Secretary Word , 

Wordstar Wdg^Ffeceabf . 
Floating J .. 

C FaffcBN res 


S-100, 128K Static RAM, 8 MHz 
22 slot Mainframe 

Model #2 .. I 

#1 as above . 
but64K 

IBM PI 


SEATTLE. 

. 192K = 697 
, ^ _ 64K^427 

^f?ll^OMPUTER 2210A 

P5 . .. Only 11505 

IK, t/O. Disk controller + CPM, 
California main frame..414 

SYSTEMS GROUP compul^eAkA 
FRIENDLY OASIS Cal^^^WH 

QUAY COMPUTER f 

Two drives + . J. . $1745 

Four user MP!%06 kT«^ 

Hard Disk ... ®S945 

TARBELL'S 

Empire I & II have two B" disk drives, 
The I is single sided, the il is double 
sided. 

FREE Bufinese Software . 

Empire I ... List 4088 .., Ogty %g5 

Corvus Hard Disk . ,m. 

SSM Video BRD VB3 kit . 3^ 

Spectrum Color ASM _ ,%** 223 


.. 275 
.. 599 
.. 599 
.. 147 
CALL 
, $355 
.. 539 


Precision BASIC 

Infomanagor *. 

General Ledger .. 

Accounts Recelvabl^, 
Accounts Payabled^, 
Inventory 
Order Entri#^. . 
pROi^ Ik 


^^^MORHOW Hard DIaks 
^ up to 26 MEGABYTES 

HDC-M26 . S3333 

HDC-M20 . 3333 

HDC-M10 . 2955 

DMA-M5 . .. Reg. 1778 

Inventory Sale 1400 

DMA-M10 . 2235 

DMA-M16 .. 2796 


AMERICAN SQUARE COMPUTERS la 
organizing a World Wide Aaeodatlon 
of Computer Dealers, Open a Store or 
Start Work Oiil of Your Home! We 
Charge NO FRANCHISE FEE! (Our 
Competitom charge a FRANCHISE FEE 
of from $15,000.00 to $45,000.00.) Be a 
Winner! Lei US help YOU get started 
MAKING MONEY by HELPING 
PEOPLE to pul COMPUTERS to WORK. 
Write or Phone today. 

Which Computers are Best? ... Free 

Insured Shipping at Low Rates 


wIto main frames S-100. Many 
to choose from 

Only 200 & UP 


MORROW 8 ' Disk 

Discus 2D + CPM 600K ,, Only $834 

Discus 2*2 + CPM 1.2 Mb _1060 

Add Drives 20 - 599 2 + 2 - 1795 

Discus 2D dual + CPM ... Onfy 1384 
Free Microsoft BASIC from MORROW 
with Discus system or hard disk 

FAST FIGURE — Most powerful 
spread sheet 5'//' or 0" , *____99 

Wordstar ........... 270 

All MicroPro Software for IBM, Apple, 
North Star, Morrow, etc SAVE! CALL 


MODEMS 

DC HAYES - S-100 .. 

POTOMAC MICRO MAGIC 

SIGNALMAN ... 

CAT NOVATION . 

AUTOCAT . 


One hour free 
troubleshooting 
on business 


We Repair 
Computers 


Full Time Graduate 
Technician on Duty. 


systems 


Call fof latest prices & availability 


AMERICAN 



: square; 



Factory Guarantees We Beat Prices 

COMPUTERS 


919-889-4577 4167 Kivett Dr. Jamestown N.C. 27282 919-883-1105 
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disk drive and a user-supplied video-cassette recorder, 
records data on a video cassette* This backup is essential 
in an office environment where lost data means lost 
business* The Mirror—which can record 6 megabytes in 
11 minutes, 10 megabytes in 17 minutes, and 20 mega¬ 
bytes in 35 minutes—costs $1250, 

Service 

While Corvus Systems Inc. is not a small company, 
getting a Concept repaired won't be as easy as with some 
other popular personal computers* This is a sophisticated 
machine, and the only place to get one fixed is at a 
Corvus-authorized dealer. Presently, there are only two 
dozen of these dealers across the country. It's likely that 
these dealers will need technical manuals to perform the 
necessary repairs, and there is also no word yet about the 
availability of service contracts. This seems to mean that 
Concept owners are taking a chance if they rely on one 
machine* With a large networked system, you can usual¬ 
ly weather an occasional failure. At this point, I should 
add that we haven't had any problems in more than 100 
hours of use. 

The Envelope Please 

I approached the Concept with high expectations, 
which for the most part have been realized. The designers 
have included some features that are very special* They 
have created menus for every possible situation. The key¬ 
board and video display should set a standard for mass- 
produced personal computers. The bundling of a com¬ 
plete package of business software and hardware is also 
an Idea to be imitated. These features make the Concept a 
highly usable computer system. 

I would like to see Corvus attend to a few details. My 
most nagging concern is with the inconsistencies en¬ 
countered when you move from level to level in the 
menus. When you want to return to a parent menu, you 
must select a function button. Depending on which level 
you are at, however, that key is labeled Quit, Exit, Edit, 
Cancel, or (Cncl), One of the advantages of function keys 
is not having to memorize the commands* With this ar¬ 
rangement, you must still memorize a set of commands 
for each level* Adding to the confusion is the fact that the 
same function label has a different result in different 
menus* For example, in one menu Cancel returns you to 
the most recent menu; at another level, it returns you all 
the way back to the first level, the Dispatcher, 

I also found a few cases in which a function listed on 
the screen was not yet implemented, specifically the 
< Para and Para > functions in EdWord and the print 
spooler. In only one case did 1 find an improperly imple¬ 
mented function, which was a minor problem* Overall, 
Corvus has done many things right in creating the Con¬ 
cept, but the system needs much more applications soft¬ 
ware to take advantage of its features. Although the 
manuals seem to be a major stumbling block, if a suffi¬ 
cient number of companies develop programs and boards 
for this computer, the Concept could still become a very 
popular machine* ■ 
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The intensity of Scrabble,^ 
the excitement of Bogglef 
the imagination of word search games,,. 

WORD CHALLENGE 

The Ultimate Word Game. 



a 
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a 
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PROXIMITY' 


^ Ready for some 
^mental gymnas- 
ttics? Take on 
, Word Chal¬ 
lenge. You'll 
race the dock 
with LEX, an 
opponent of 
uncannily human intel¬ 
ligence, to find hidden words in 
a square of random letters. (The sample 
square has 142 words.) Longer words score 
better points, so while you might enter "cap," 
“ape" and "tea," LEX is picking out "aster," 
"repast" and "sacred,” all part of his remarkable 
90,000’Word vocabulary But don't give up. You 
can select from 26 different skill levels, choose 
the square size (3 x 3,. 4 x 4 or 5 x 5), time limit 
and a variety of scoring methods. 

Word Challenge. Only $39.95 at your computer 
dealer. For Mastercard and Visa orders, call toll- 
free, 1-800-323-0023. In Florida, call collect, 
305/566-3511 Or complete the coupon and send 
check Of M O. to: Word Challenge, Proximity 
Software, 3511 N.E. 22nd Avenue, Fort Lauder¬ 
dale, Rorida, 33308. 


Please send_Word Challenge Disk(s) for which 

I’ve enclosed $39.95 each (plus $2.00 shipping and 
handling), Florida residents please add 5% sales tax. 
Check appropriate box, 

□ Apple II, [| Plus or II Plus E (mtn 48k) w/disk 

□ IBM Personal Computer (min 64k) w/disk 

□ Osborne I (min 64k) w/disk 

Name____ 

Address ______ 

City 


State 


.Zip 


Apple. IBM and Osborne are regisiered trademarks ol Apple Compuler. Ine . 
Inlernationaj Busmese Machmes Corp. and Dsdome Computer Cofp.. respectively 
Soggle and Scrabble are registered tradefrtarks ot Parker arothers OiviaiOn of 
CPG Products CorpOfation and Salchow and Richter, respecEively. 






























Plug 3,000 new applications 

into your Apple’ 


THE CP/M Card™ CP/M Plus™ into your Apple. 

The CP/M Card gives you the option of running your Apple II 
with the speed and capability of a professional Z-SO system 
with CP/M*“Compatjble software. You plug in the CP/M 
Card. Then choose CP/M or your standard Apple software 

at your option. 

Plug into a big, new world of software. 

The CP/M Card gives you instant access to the world's largest 
selection of microcomputer software—more than 3,000 
CP/M-compatible applications, languages, and 
programming utilities. So, you, too can use prO“ 
fessional business programs such as WordStar,* 

SuperCalc,^ Condor,™ and other high-performance 
software from Day One. Yet, you still have access 
to your present library of Apple software. 

Plug into incredible performance. 

Together, the ultra-fast CP/M Card and 
CP/M Plus run applications up to 


300% faster than your Apple system! The CP/M Card is the 
only Apple II performance package that offers the speed and 
efficiency of CP/M Plus. 

A plug about c^^uality. 

The CP/M Card was designed and built by Digital Research, 
the creators of CP/M, and Advanced Logic Systems, the most 
respected manufacturer of Apple performance products. So 
you know the CP/M Card is the most perfectly integrated 
Apple performance package you can buy. 

Why just keep plugging along? The CP/M Card 
provides everything you need—including 64K of 
on-board memory, CP/M Plus, CBASIC,® 
GSX™-80 and full documentation—for just $399, 
Now available through the CP/M library. 

See your local microcomputer dealer today. Or 
contact Advanced Logic Systems, 1195 East 

Arques Ave., Sunnyvale, CA 94086 (800) 
538-8177. (In California (408) 730-0306.) 


Advanced Logic Systems 
The CP/M Card for your Apple II. 



CP/M, CP/M Plus, the CP/M Card and CBASIC are either trademarks or registered trademarks of IDigital Research Inc, Z-SO is a registered trademark of Zilog, Inc, 
WordStar is a registered trademark of MicroPro International Corporation, SuperCalc is a trademark of Sorcim Corporation. Condor i$ a trademark of Condor Computer 
Corporation. GSX-SO is a trademark of Graphics Software System. Apple is a registered trademark of Apple Computer Inc, ©19S2 Digital Research Inc. 
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How to mak 
work like a 


First, neatly cut out the ''370” label. 

Now, when nobody's looking, non¬ 
chalantly tape it to your terminal, just under the 
''IBMJ' as if it really belonged there. 

Then wait for your chance and quickly 
slip a dBASE II™ disk into 
your main drive. 

That's it. 

Your IBM Personal 
Computer is now ready to 
run a relational database 
system, the kind that IBM 
^ put on their mainframes last year. 

And you're ready with more data han¬ 
dling power than you would have dreamed 
possible before dBASE 11. 

You'll wonder how you managed without it. 

You'll find that dBASE II, because it’s a 
relational database management system (DBMS), 
starts where file handling programs leave off. 

dBASE II handles multiple databases 
and simplifies everything from accounting to 
department staffing to monitoring rainfall on 
the Upper Volta. 

With a word or two, you CREATE data¬ 
bases, APPEND new data instantly, UPDATE, 
MODIFY and REPLACE fields, records and 
entire databases. Organize months worth of data 
in minutes with the built-in REPORT, Do sub¬ 
field and multi-field searches, then DISPLAY 
some or all of the data for any condition you 
want to apply. 

And you've just begun to tap the power 
of dBASE 11. 

Easy to look at, easy to use. 

Input screens and output forms couldn't 
be easier—just "paint” your format on the CRT 
and what you see is what you'll get. 



You can do automatic calculations on 
fields, records and databases, accurate to 10 digits. 

And you can use dBASE 11 interactively 
for answers right now. Or save your instruc¬ 
tions, then repeat everything with two words: 

DO Manhours, DO ProjectX, DO whatever 
has to be done. 

Use dBASE II to help make your choice: 

If you've got a 96k IBM PC, send us 
$700 and we’ll send you a copy of dBASE II to 
use free for 30 days. 











^ your micro 
mainframe. 



Instead of just poring over a manual, run 
it and make sure that it does what you need done. 

Then if you find it isn't right for you, 
send it back and we'll return your money, no 
questions asked. 

But if you do that, you'll have to remove 
that label. Because nothing short of a mainframe 
works like dBASE II. 

Call (213) 204-5570 today or drop by 
your local computer store for the rest of the story. 

Ashton-Tate, 9929 Jefferson Blvd., 

Culver City, CA 90230. 


Ashton-Tate 
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Achieving Greater White-Collar 
Productivity in the New Office 

The conversion to automated tools in an office must address 
many issues, especially human factors. 


The issues of automated office 
management and white-collar pro¬ 
ductivity are no longer the stuff for 
futurists* The spiraling availability of 
high-technology office equipment, 
coupled with inescapable economic 
forces like increasing labor and 
management costs on the one hand 
and decreasing costs of electronics 
and communications on the other, 
mandate that top management ad¬ 
dress the issue of how to increase of¬ 
fice worker productivity in this new 
environment. 

The trend is clear: improved white- 
collar productivity has become a key 
to increased profitability. There is a 


Reprinted with permission from the Directory 
of Information/Word Processing Equipment 
and Services, available from Information 
Clearing House. 500 Fifth Ave., New York, NY 
10010. The directory is sponsored by the 
Association of Information Systems Profes¬ 
sionals (AISP). 


About the Author 

Randy /* Goldfield is president of The Omni 
Group, a New York-based consulting firm that 
specializes in office systems productivity im¬ 
provement. 


Randy J* Goldfield 
The Omni Group 
115 East 57th St. 
New York, NY 10022 


twofold reason for this: the white- 
collar work force now accounts for 
the majority (53 percent) of workers 
and, simultaneously, past blue-collar 
productivity gains show little leeway 
for further improvements* According 
to Labor Department statistics, while 
industrial productivity rose 83 per¬ 
cent during the past decade, there was 
a mere 4 percent advance among 
white-collar workers, despite huge 
outlays for new technological equip¬ 
ment. The shift away from an in¬ 
dustrial work force to an office work 
force adds greatly to the importance 
of automation as well as to the poten¬ 
tials for greater output. 

Today, business is on the verge of 
enormous changes spawned by the 
development of new technologies for 
distributed word processing, smart 
copiers, effective terminal PBXs, 
computerized filing and data banks, 
laser printing, and the like. As a 
result, management is faced with the 
strategic issue of collectively commit¬ 
ting tens of billions of dollars to the 
new and evolving technology of of¬ 
fice automation* Executives are asked 
to weigh technologies that are often 
not completely understood, factor 


them into potentially disruptive 
human elements, and then decide to 
what extent they should commit to a 
relatively new office work-style or 
mode of operation. 

The Two Reactions 
to Office Technology 

There have been two general reac¬ 
tions to the challenge of office tech¬ 
nology, Both are extremist and con¬ 
tribute to poor results in automated 
ventures* The majority trend has 
been to wait for the emergence of 
time-proven office systems and 
technologies that present minimum 
risk. Unfortunately, this trend often 
leads to a loss of competitive edge in 
the marketplace. 

The second reaction falls to the 
breed of executives who, so overly 
enthralled with new technologies, ig¬ 
nore bottom-line reality* To some 
degree, the reason that investment to 
date in advanced office equipment 
has not paid off in more visible pro¬ 
ductivity dividends is because this 
Buck Rogers group—by focusing pre¬ 
dominantly on equipment at the ex¬ 
pense of integrating advances into of¬ 
fice procedures and human factors re- 
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CFVM* 

IBM* 

APPLr 



WordStar® 

$269 

dBASE II 

$489 

SuperCalc" 

$189 

Multiplan'* 

$199 

Perfect Writer' 

$289 

WordStar^ 

MailMerge' 

WordStar® 
dBASE II ‘ 

VisiCalc® 

SuperWriter" 

InfoStar'" 

$369 

$749 

$189 

$249 

$299 


ALS.'* 


m Card 

$129 

CP/M Card 

$359 

ASPEfll SOFTWARE"* 


Qrammaiili 

$ 60 

Random House Proolreader 

$ 39 

Random House Thesaurus 

$119 

ftSHTON-WE"* 


dBase II 

$469 

COMPUTING"' 


Power 

$119 

CONTINENTAL SOFTWARE ' 


Home Accountant 

CALI 

DIGITAL RESEARCH * 


C8ASIC 

$109 

C6 SO Compiler 

$379 

PASCAL/MT+ 

$259 

Access Manager 

$2?5 

CBASrC 86 

$149 

PASCAL/MI ♦ 86 

$299 

Concurrent CP/M B6 

$259 


FOX AND GELLER “ 


Qmckcode 

$229 

dUlil 

$ 69 

dGraph 

$229 

HOWARDSOFT" 


Tail Preparer lApplef 

$179 

Tan Preparer HEM) 

$189 

lUS^ 


Eas^writei II 

$239 

Easyspetlef II 

$139 

Easyidei 

$269 

Financial Managemenl Senes 

CALL 

LEX 1 SOFT’" 


SpeJI binder 

$259 

LIFOREE SYSTEWS - 


Vblkswritet 

$145 

METASOFT* 


Benchmark 

$379 

MICROLAB*" 


fax Manager 

$179 

WICftOPRO" 


Worcl$lar 

$269 


Word&tar/MailMefge J369 

WbfdiUr/ft^ailMerge/SpeJIStaJ $509 
Wordstar/I ri'ioSlar Sa^S 

IdlPStaT $299 

CalcStar $ fl9 

DaiaSlir $179 

^uperSorr $149 

SpellS^ar $149 

Report$rar $229 

DaUStar Updaiiii CAL( 

mCRoson'" 

Sottcafd 1259 

Ram Card $ i9 

Vpdeolerm [VrdeK^I $269 

All Three Above $SD9 

MulhpEan $199 

Enhancer H (Videii'*! J|19 

BASIC SO $275 

BASIC Compiler $295 

COBOL Compiler $549 

FORTRAN BO $349 

Flighl Simulator $ 45 

WICHOSTUF" 

Crosstalli $135 


OASIS’" 


Thi- Wdrd Plus 

$129 

Puncluation and Style 

$109 

ORGAN ID'" 


Milcslone 

$269 

PEACHTREE* 


Senes 4 PeachPak 


[GL. AR & AP] 

$369 

PERFECT SOniWRE'" 


Perlect Writer 

$289 

Perlect Speller 

$169 

Perlect Wriler/Spellei 

$389 

Perlect Calc 

$169 

Perlect Filer 

$279 

All Four Per feci Prpducls 

$749 

PICKLES ANO TROUT " 


CP/M tor TfiS Model 11 

$169 

CP/M lor IRS Model 16 

$189 

Hard Disk 

CAll 

SILICON VALLEt SYSTEMS ' 


Word Handler 

$149 

List Handler 

1129 


SORCIH'" 

StiperCalc 

$189 

SuperWriter 

$249 

SpellGuard 

$129 

TCS ACCOUNTING " 

Accounting Package 
j4 Module^ 

$289 

QL. AR, AP. PR or Inv. Mgmt 

$ 99 ea. 

VISICORP" 

VisiCalc 

$1S9 

VisiTerm 

$ 85 

VisiDen 

$189 

VisiFiie 

$249 

VisiSchedule 

$249 

VisiTrend/Plol 

$249 

Business Forecaster 

$100 

DesMop Planner 

$249 

FLOPPY DISKETTES 

iBpiiev 01 Ten) 

8" 

$ 25 

5" ISSl 

5" jDS 

$ 25 

$ 35 


NOW. PAY LESS. AND GET GREAT SERVICE. TOO! 


If you're looking for rock-bottom prices and fast, 
personal service, take a close look at 800-SOl-TWARE, 

Because we buy in volume, we're able to sell the 
products you want at prices that finally make some 
sense. But don't take our word for it. Compare prices 
and see for yourself! 

OUR SERVICE CANT BE BEAT. 

We take care of you like our business depends on it. 
Because it does. 

When you call 800-SOFTWARE, you get the fastest 
delivery available anywhere. Which means that every 
order is filled the day we get it. And that our unique 


Order Tracking System’" is on the job. keeping tabs on 
your order, every step of the way. 

Our giant inventory—one of the largest in the United 
States —also assures you of the fasiesi pt>ssible service. 
Everything's in stock so you don't have to wait. 

Technical support',^ Business software expertise'? We've 
got it — and it's the best you'll Imd any where. 

But, pul us to the lest. Let us prove what we've 
proven to satisfied customers around the world. 

That our prices are lower. That our service h better. 
That there really and truly is a difference. 

We look forward to your call 


TO ORDER, CALL TOLi-FREEt 

800-227 4587 

In California, 800-622-067S 
or 415-644-3611 

CA residents add sales tax. 

OR WRnrE: 

800 SOFTWARE, INC, 

3(20 Telegraph Avenue. 

Berkeley. CA ^705 



□ Purchase orders accepted. 

O Prompt UPS 3 day Blue Label, 

□ Call lor shipping charges, /hr 

and other low software 

prices. 

n Now open Mon. Sal. 

□ International and national dealer 
requests welcome. 

□ Quantity discounts available. 

O Prices may change. 

<ijC iipiTiiihr NKt 


Circle 3 on Inquiry card. 


BYTE May 1983 155 
















QUARTER 
MEGABYTE 
OF RELIABLE 
MEMORY 
WITH PARITY 

■ 8/16 BIT DATA PATHS 

■ 24 BIT EXTENDED 
ADDRESSING 

■ 230 nS ACCESS TIME (from 
pSTVAL)—Rutis, in 4 MHz 
systems with no wait states. 

FOR 16 BIT 
IEEE-696 SYSTEMS 




DMEM 

□ TWO INDEPENDENTLY 
ADDRESSABLE 128 KB REGIONS. 

□ PARITY ERROR DETECTION— 

Programmable read options: 
Latched vectored, pulsed vector¬ 
ed, bus error signal generated. 

□ TRANSPARENT REFRESH, con¬ 
tinuous operation w/o wait 
states or arbitration delays, 

□ DATA INTEGRITY with added 
byte parity check-bit. 

D CERTIFIED RELIABLE: 168-hour 
burn-in dynamic memory test, 

□ 64K DYNAMIC MEMORY CHIPS 

with large cell geometry 
delivers low soft error rate. 

□ FIELD PROVEN—used in all Dual 
System 83 series 68000-based 
computer systems with UNIX*. 

DMEM-256KP.. $1295 

*UINIX is a irademark of Bc'lf L^bdrdi Dries. 

OUAI. 


DUAL SYSTEMS CORPORATION 

2530 San Pablo Avenue * Berkeley 
CA 94702 • {415)549-3854 • 172029 SPX 



quirements—often created overly 
ambitious projects that were never 
completed or disappointed users or 
caused fiascoes when employees 
refused to adapt to change. 

Of course, almost everyone knows 
cases where high-technology equip¬ 
ment was installed and failed to live 
up to expectations. Responsible 
management, however, recognizes 
that the office has become the next 
logical place to look for the sort of 
improvement that can mean sharply 
increased profits. In fact, with office 
overhead costs now accounting for 52 
percent of operating costs (up 100 
percent since 1955), improving pro¬ 
ductivity in the office has become im¬ 
perative. What, then, are the key 
issues to determine before creating a 
corporate office automation strategic 
plan? And what are the results that 
can realistically be expected? These 
questions must be addressed before 
any successful implementation can be 
accomplished. 

American industry invests enor¬ 
mous amounts of capital in its work¬ 
ers—and is growing rapidly as the 
U.S, economy evolves from primarily 
a manufacturing base to a service 
base economy. The federal govern¬ 
ment predicts that by 1985 about 55 
million workers of the projected 104 
million person work force will be 
working in offices. For a national 
economy that historically has had a 
farming and manufacturing base, this 
is a revolution indeed. The Com¬ 
merce Department estimates that 
some 60 percent of the gross national 
product already involves information 
production, storage, transfer, and 
utilization—clear evidence that the 
Information Age is already well upon 
us. 

A recent analysis of current and 
projected work force costs for more 
than a dozen companies conducted 
by Gibbs Consulting Group shows 
they sp>end record amounts in direct 
costs for white-collar workers and for 
information resources/access in an 
attempt to reap greater gains in 
worker output. And this is clearly the 
trend. Melody Johnson, of Kidder 
Peabody, explains, '"Everyone seems 
to be jumping into automation! Un¬ 
fortunately, not everyone is prepared 


to deal with the problems, and conse¬ 
quently not all will reap the benefits," 

Because, despite these expendi¬ 
tures, most office workers are far 
from being as productive as they can 
be. In a recent Lou Harris poll con¬ 
ducted for Steelcase, between 67 and 
80 percent of white-collar workers 
reported their individual productivity 
could be increased if the office work 
load were reorganized and analyzed 
so work flowed more smoothly from 
person to person and department to 
department. In fact, almost all ex¬ 
ecutives surveyed said they backed 
investment in more computer ter¬ 
minals and electronic filing, typing, 
copying, and other equipment to in¬ 
crease office efficiency. 

Business executives give top rank¬ 
ings to conversion to electronic- 
processing telecommunications and 
data-processing methods as these of¬ 
fer the most visible productivity 
gains. In addition, the need to 
enhance overall functioning, and the 
need to seek better physical layouts 
that would positively affect employee 
productivity, play important roles in 
the reorganization and refining of the 
office environment. 

Despite the investment in labor and 
the clearly perceived need for produc¬ 
tivity increases, the total investment 
in information resources has reached 
only about $73 billion, which, im¬ 
pressive as it might seem, does not 
clear the threshold necessary for 
meaningful productivity improve¬ 
ment. In a recent survey of profes¬ 
sional productivity, it was deter¬ 
mined that professional staff inter¬ 
faces with computers less than 1 per¬ 
cent of the time. Pens and pencils, at 
65 percent, were by far the most 
popular tool. Overall, it is clear that 
integrated systems with their syner¬ 
gistic effect on productivity have not 
yet been put into the right place in 
significant numbers. 

The Spread of Automation: 

The Rationale 

Of course, many current office 
systems have at least some equipment 
that can help boost output. Although 
U.S, business is generally still en¬ 
trenched in inefficient paper, mail, 
and filing systems and relies on anti- 
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TIMES 


FASTER THAN 
dBASE II ’ 


tf you bought your computer to save time, then you 
need SUPER, the most powerful database system you 
can use. Power is a combination of speed, ease of use 
and versatility. SUPER has them alL 


FAST -To demonstrate SUPER'S speed; ISA retained a 
professional dBASE programmer to benchmark SUPER 
vs. the acknowledged leader. A simple mailing list 
application was chosen to minimize dBASE 
programming cost. The results: 


Task 

Set Up/Program 
Input 100 records 
Sort & Print Labels 


SUPER Time 
5:20 min. 
50:29 min. 
8:41 min. 


dBASE II Time 
12:18:00 hrs. 
1:27:50 hrs. 
4:18 min. 


Totals 


1:02:30 hrs, 13:50:08 hrs. 


Notice that SUPER was faster at every task where your 
time is involved—and saving your time is probably the 
whole reason you bought a computer. 


EASY TO USE - SUPER won because of its ease of 
use. Since it is menu-driven, office personnel can easily 
learn to use SUPER to set up their own applications, 
speeding and simplifying dozens of tasks without the 
need of programmer support. 

VERSATILE - SUPER, unlike other business 
programs, doesn't dictate how to run your business. 

With SUPER the computer does what you want, when 
you want, the way you want it. SUPER may be the only 
business program you'll ever need. It can handle 
customer files, payables, receivables, depreciation, 
appointments, cost accounting, time charges, 
commissions, inventory, manufacturing control, and 
even matrix accounting systems! 

SUPER PERFORMANCE AT A SUPER PRICE - 

That SUPER beats the $700 dBASE program may 
surprise you. but in terms of price vs. performance 
SUPER has no competitors. Among its features are: 
production input, data compression, multiple databases 
on line, transaction posting, file reformating, stored 
arithmetic files, flexible report formats, hierarchical sort 
and multi-disk files for up to 131, 068 records. It can 
select by ranges, sub-strings, and field comparisons. It 
interfaces to word processors such as WordStar^", 
SuperSCRlPTSIT\ Model 11/16 SCRIPTS IT™ and 
NEWSCRIPT"". In fact SUPER has so many features that 


it takes a six-page product description to cover them all. 
Write or call and we'll send you one, 

SUPER is available for TRS-80™ Models I & III under 
NEWDOS™, LDOS™, and DOSPLUS; for TRS-80 Models 
II, III and 16 under TRSDOS™; and CP/M™ systems. 


Prices: TRS-80 and Osborne versions $250.00 

Other CP/M versions $295.00 

Manual (Price applicable to purchase) $ 25.00 

Now available for the IBM PC $250.00 

MasterCard and VISA accepted. 


OTHER SOFTWARE 

• ManageMint™: A PERT/CPM project 
management system compatible with SUPER. It 
includes scheduling, resource and financial 
management modules. 

• Sales Planning and Data Extraction System: 
Improves hit rates white cutting costs. 

• Small, economical program packages tor 
accounting, business and office applications as 
well as utilities. 

Write for Cataiogue 



Institute For Scientific Analysis, Inc. 


SOFTWARE FOR HARD USE ™ 


Dept B-3 Institute for Scientific Anaiysis. inc, 

P.O. Box 7186 Wiimington, DE 19803 (215) 358-3735 

ORDERS ONLY 
800-441-7680 EXT. 501 

Trade mark owners. dBASEII-Ashlon-Tate. SCRIPTSIT, SuperSCRtPTSlT. TRSOOS. 
and TRS'80-Tandy Corp. MEWDOS^IiO-ApparaL Inc. WordSlar-MJcroPro Inll. Corp 
NEWSCRtPT-PROSOFT. L DOS-Logical Syslems, Inc CP/M-Digital Research 



















quated typing equipment and "dumb'' 
copiers, there also are electronic data- 
processing machines, leased or owned 
private branch exchanges or key 
systems, and increasing numbers of 
basic word processors (mainly stand¬ 
alone, single systems). And these 
devices can, and do, improve produc¬ 
tivity, But productivity improvement 
is not always the only issue. In fact, 
productivity increases when not off¬ 
set by staff reduction or cost avoid¬ 
ance will not benefit the organization. 
And it takes careful control to ensure 


the savings are captured. 

It is estimated that U.S, business 
can anticipate a productivity and cost 
reduction of about $300 billion an¬ 
nually by 1990, simply by adapting 
new technology and focusing work 
forces in the right direction. Jack 
Walsh, Director of Information Ser¬ 
vices at Avon Products, feels that 
productivity is a secondary con¬ 
sideration, He says, 'Most manage¬ 
ments are concerned with profitabil¬ 
ity, Those of us in the trenches, who 
understand the day-to-day needs of 


coordinating human resources, 
machinery, procedures, etc., see pro¬ 
ductivity as a realistic goal, but senior 
management will lean toward prof¬ 
itability. Until our offices mature, the 
profitability of installing automated 
equipment will overshadow produc¬ 
tivity issues," 

In addition to productivity im¬ 
provement and profitability con¬ 
cerns, an added benefit of automation 
is to allow top management to make 
far faster, higher-quality decisions 
because of the new systems' capabili¬ 
ties for organizing, sorting, and stor¬ 
ing huge amounts of data at speeds 
measured faster than ever thought 
possible. And, in fact, other "soft" 
benefits, such as improved customer 
service, faster research and develop¬ 
ment, better marketing information, 
etc,, are all outgrowths of office 
automation. 

Therefore, the executive charged 
with determining policy on automa¬ 
tion must understand both hard and 
soft improvement opportunities and 
pressures and the three basic ra¬ 
tionales for conversion. 

Improving Corporate Profits, Cur¬ 
rent competitive patterns and seem¬ 
ingly intractable lags in productivity 
make this a persuasive argument for 
automation. The significance to a 
company's competitive position, of 
course, varies with the industry. In 
banking and insurance, for instance, 
automation is a critical issue. But at 
some point in the next 5 to 7 years it is 
clear that automation will be a neces¬ 
sity that is driven equally by increas¬ 
ing overhead and more automated 
competition. 

For example, some banks have in¬ 
creased their market share by taking 
greater advantage of information 
technology to provide 24-hour bank¬ 
ing and instant access to customer 
records. This strategy stems from the 
highly competitive environment of 
banking. Similarly, legal firms use 
terminals to query court proceedings 
and other legal information as a 
counter to the growing volume and 
complexity of precedent searches. In 
helping to achieve these goals, office 
automation becomes a strategic issue 
as well as an operating decision. 

Reducing Escalating Costs, Con- 


A 

AT'A ni’ 

EXPOTEK 

OKIOATA 

ATARI 

2723 W. Windrose Suite 3 

- W-. 


Phoenix, Arizona 85029 

£3r ... 

1-800-528-8960 



All Prices Subject To Change 


I COMPUTERS I 

PRINTERS 1 

ATARI 

1200 - $645 8Q0-48K - ^99 

410-$75 810-$429 

1010-$75 850-$159 

ALTOS 

5 -15D - $2120 5-5D - $4100 

NORTHSTAR 

Advantage—$2600 Horizon 64QD—$2600 

TELEVIDEO 

802 - $2599 802H - $4450 

806 - $4950 800A - $1250 

APPLE LOOK-A-LIKE 

CALL 

OKI DATA 

M92- $515 M93A- $910 

M82A — $399 wfT ractor & Grap, $479 
Ma4P - $978 M84S - $CALL 

ANADEX 

9500A - $1290 9501A - $1290 

Cl TON 

F-10P - $1299 F-10S -$1299 

1550P - $659 Prowriter 1550CD - $709 
8510AP - $409 8510BCD - $545 

DATASOUTH 

DS120~ $595 DS180- $1175 

DIABLO 

630RO " $1799 620 - $900 

NEC 

8023 - $450 7710 - $2045 

3510 - $1375 3550- $1834 

Tl 

810 - $1240 820 - $1795 

APPLE CARDS 

16K RAM “ $78 Z80 CARD - $235 

Videx Card - $227 Smart Term - $279 
Microsoft Prem. Pk — $475 

1 SOFTWARE 

TERMINALS 

Apple All Major Brands “ $CALL 

Wo rds tar - $299 D atasta r — $ 180 

Calcstar— $100 Spellstar— $165 

AP05 

A1 — $485 Viewpoint A3 — $485 
HAZELTIISIE 

1500 - $995 ESPRIT - $498 

TELEVIDEO 

910-$569 925-$718 

920 - $736 950 - $899 

ZENITH 

Zt 9 - $889 Z89 - $2129 

DISK DRIVE 

Microsci Apple Dr. — $265 

Rana Elite 1 — $275 

Rana Elite U - $450 

Rana Elite III — $550 

MODEMS 

MDNITDRS 

HAYS - MICROMODEM -$269 

HAYS - SMARTMODEM - $210 

HAYS - 1200 Baud - $530 

Amdek 300— $140 Color 1 — $295 

Amrfek Color 11 - $645 Color III - $350 
BMC Green - $85 USl Amber - $159 

DISKETTES/BOXES 

COMPUTER IC'SCOMPLETELINE 
SPECIAL 4116 (ISOm) $1.50fla. 

1 Elephant — $20 Scotch — $25 Dysan — $35 

GUARANTEED 
LOW PRICES 

Customer Service 
602.863-0759 
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Introducing... 

The IS PipeLine" Random Access Printing Suffer. 

Insert pictures, graphics or spread-sheet data into reports. Duplicate 
form ietters—automaticailv changing addresses on each. Now, ail 
your programs can work together to produce printed output, 

For the first time ever, here is a buffer that not only frees your fast com¬ 
puter from your slow printer but also allows you to rearrange, compose 
and copy your data on its way to the printer, 


■ Random Access Printing—stores paragraphs or pictures for printing 
in any order—any number of times. 

• FIFO Printing—conventional first-tn first-out operation. 

“ Compression of data for efficient utilisation of memory space. 

■ Ability to interrupt long-term buffer operations for straight-thru short¬ 
term printing. 

■ Simple Erase feature to clear buffer. 

■ Automatic duplication capability. 

■ Easily expandable, by you. from 8K Bytes to 128K Bytes. 

^ The IS Pipeline is Universal—it works with any parallel (Centronics*- 

- ^ style) computer/printer combination, A special version is available for 

PKASO™ Printer Interfaces. 

^ Pipeline is a self-contained unit with operating manual, cables 

\; power supply included. 

for more informafron on the truly revolutionary IS Pipeline Random 
-_l Access Printing Buffer, call us today. 



Interactive Structures Inc. 

146 Montgomery Avenue 
Bala Cynwyd, PA 19004 
Telephone: (215) 667-1713 

Circle 234 on inquiry card. Th© IS Pipefin©^*^ Ranpiom Access Printing Buff©r Is patent pending, 


-CahTforiics is o frodefnark of Cenironlcs Oaia Computef Corp 











ventional office support systems are 
not only outdated, but inefficient. 
Labor-intensive jobs like secretarial 
typing, shorthand, etc. can be great¬ 
ly reduced or eliminated by automa¬ 
tion. In addition, potential staff 
reductions through improved pro¬ 
cessing by machinery can often 
reduce the number of employees re¬ 
quired to perform the more redun¬ 
dant tasks. 

Increasing Professional Productivi' 
ty. In the average company, profes¬ 
sional salaries account for about half 
of total salary costs. As the largest 
segment of the work force salary, in¬ 
creased professional productivi ty 
becomes a prime target and justifica¬ 
tion for automation and increased 
output. An outlay for equipment, 
therefore, can be recouped very 
quickly. Although difficult to quan¬ 
tify, the benefit of providing com¬ 
plete and correct data to professionals 
is, perhaps, the greatest profit im¬ 
prover office automation will offer. 
According to James Folts, Vice Presi¬ 
dent, Corporate Development at Syn- 
trex Incorporated, '"Automation as a 


management tool is the single most 
important factor in office automa¬ 
tion. Historically, management has 
viewed office automation as a secre¬ 
tarial tool. However, this approach is 
the least cost-effective. When used as 
a professional tool, automation can 
have an impact on productivity for 
outweighing the simple increases in 
document production many com¬ 
panies see as the chief benefit of 
automation systems/' 

While word processing and data 
processing have initially focused on 
clerical and secretarial staff, increased 
professional productivity is now seen 
as a major priority in business. Pro¬ 
fessional staff salaries have the 
greatest impact on white-collar costs 
because much of professional work 
can be defined as decision making. 
The key factors in improving produc¬ 
tivity are timely handling and pro¬ 
cessing of information and a reason¬ 
able amount of information upon 
which to base decisions. When people 
don't have the correct information 
resources, decision making becomes 
more complex, and usually less effec¬ 


tive. Conversely, if you inundate 
people with facts, details, and ideas, 
they are unable to effectively analyze 
this profusion of information and the 
right decisions will become impossi¬ 
ble to make. The crux is that the 
proper amount of information pro¬ 
vided in a timely fashion permits 
reasonable decisions. A chief objec¬ 
tive within the office, therefore, is to 
provide professionals with reasonable 
tools that give them the information 
they need to make practical, timely 
decisions. Information must also be 
presented in a useful form and auto¬ 
mation enhances the availability of 
information. Hence, the obvious rela¬ 
tionship between decision making 
and automation. 

Taking the Plunge: 

The Risks of Converting 

While pioneering is not often prof¬ 
itable, however, timely implementa¬ 
tion is important. To wait for the 
perfect system, totally compatible 
with every other device, at the right 
price from the right company is to 
delay forever. The greatest gains in 



TEAC 5V 4 " Floppy Disk Drives 


Double your work space with the r^ew TTAC 5^4" floppy 
Disk Drives. Because the TEAC fD-55 Series Drives are 
half the height of conventional drives, you can fit up to four 
TEAC drives in the same space where two conventional 
drives fit. On have room for two floppy disk drives and a 
hard disk drive. 

hot only are the new TEAC drives half the height they also 
consume half the power and generate half the heat. De¬ 
sign innovations using a low-noise brushless DC direct 
drive motor are responsible for this breakthrough. The re¬ 
sult: a highly reliable drive with over 10,000 hours life 
backed by a one year parts and labor uuairanty. 


SPECIFiCATIOhS 



UHFOflMATTEO 

CAPACITY 

TRACK 

DEhSlTY 

TRACKS 
PER DISK 

rCPSSA (1 side) 

250K Bytes 

48 

40 

rD-55B (2 sides) 

BOOK Bytes 

48 

90 

FD-55E(l5ide) 

SOOK Bytes 

m 

80 

TD-SSF (2 sides) 

lOOOK Bytes 

96 

160 


Maynard E/ectronics a/50 manufactures a comp/ete line of peripheral 
forthefSfl PCandPOfT. Theyiodude: 5and3tar'* 5enesfuHy modular 
boards, flenTory Enpansion and 5%" and 6" ftoppy Drive ControWer 
GoardSf dock calendar and Faraltd, 5eria/ and Game Ports. 


Maynard E/ectronics is an authorized distributor of TEAC floppy Dish Drives. Call or write today for complete technicai data and price. 


MAYNARD ELECTRONICS 

H H 400 E. 5emoran Blvd. • The Greater Mai! • Suite 207 • 

■ ■ Casselberry, fI 52707-50^51-6402 

We make modern t/mes better. 
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The Inmac Plus floppy 
is totally reliable, guaranteed for life, 
and you can get one free. 


A ll vou have to do is ask, and well send you 
Lthree Inmac Plus premium diskettes. 
One-up to a $9.90 value—is free. 

The other two are for you to use for 45 days 
at no obligation. Test them out. Compare them 
to the diskettes you’re now using. 

We're convinced that once you try Inmac 
Plus, you'll buy Inmac Plus. And nothing else. 

But if you're not completely satisfied, sim¬ 
ply return the two diskettes and keep the third 
one with our compliments. 

Inmac Plus quality 
for error-free performance. 

Do your floppy disks work the first time, every 
time you put them in your drive? 

Ours will, and we're not just saying that. We 
back every Inmac Plus diskette with the stron¬ 
gest guarantee in the industry— a lifetime 
guarantee. 

For as long as you own an Inmac Plus disk¬ 
ette it will read and write flawlessly. It will pro¬ 
tect your data. It will perform to perfection—or 
we'll replace it free.^ 



With Inmac Plus diskettes, you're guaranteed 
T00% readiwrite accuracy and lifetime data 
protection. 


The problem with ordinary floppy disks is 
that they gradually wear down under the every¬ 
day stress of drive heads and pressure pads. 
This can result in everything from annoytr>g read/ 
write errors to complete data loss. 

Inmac Plus diskettes don't have this prob¬ 
lem, They're made with a durable oxide coating 
that "gives" not flakes as hard-coated disks do. 
So you don't wind up gambling with your data 
or wasting hours of valuable programming 
time. 

Inmac Plus diskettes excel on all types of 

‘Urrferetandably, we cannot guarantee damage resulting 
from negtecior abuse. Nor do we assume respcmsrbilily 
for any consaguential damages. 


.ITMCPLUS 



performance Standard in the industry Trust 
them with your most critical programs and dafa. 


drives, even finicky ones. One reason for this is 
a special reinforced hub ring that protects against 
a major cause of data loss—warps, dents, and 
tears resulting from the drive's clamping hub. 

In all, Inmac Plus diskettes go through 32 
separate quality tests. And each is given an in¬ 
dividual registration number to help us maintain 
the highest quality standards possible. 

Due to this strir^gent quality assurance 
program, they surpass every applicable perfor¬ 
mance standard in the industry. You can trust 
them with your most critical programs and data. 

HoUiing compares- 
at any price. 

Add it all Up. 

Inmac Plus diskettes give you total reliabil¬ 
ity. 100% read/write accuracy. Lifetime protec¬ 
tion for your data. 

That's why they're your best buy—at any 
price. 

This exclusive Tt'ial Offer 
ends August 31,1983. 

Here's how it works. 

Simply mail the attached card or phone our 
toll-free number by August 31, and we'll send 
you three Inmac Plus diskettes—one of which 
is yours to keep, no matter what. 

The other two are 
yours to use tor 45 days 
at no obligation. Return 
them if not completely 
satisfied. 

But we're ex¬ 
pecting just the 
opposite. V\fe think 
you’ll be so utterly im¬ 
pressed, you'll want to 
keep the two diskettes. 

That’s why we're en¬ 
closing an invoice with 


your order, so that by the end of the trial period, 
you can mail it back to us, along with your check 
or money order Or if you prefer, use your credit 
card—whichever is most convenient for you. 

Remember, send no money now. Wb want 
you to try Inmac Plus before you buy Inmac Plus, 
and we’ll ship your diskettes within 24 hours so 
that you can get started as soon as possible. 

Offer limited to one free diskette per cus¬ 
tomer. Offer void in Alaska and Hawaii. 

Get three diskettes 
for the price of two. 

To be sure of getting the Inmac Plus disk¬ 
ette that's right for your system, specify its make 
and model. Below are some of the most popular 
systems and the corresponding Inmac Plus 
diskette. If yours is not listed, call us for assis¬ 
tance and pricing information. 


System 

fnmac Flos 
description 

Price for 3 
diskettos 

Apple lUl Plus. HI; IBM PC 
(single side]; Osborne PC; 
RaclioShoqkll?S80-1or3 

5y4"SSDD 

Soft 

Sector 

(save 

$5.90) 

AB Dick Magna 
CromenncoZ2H: 
HP35/$erie59e26A<?036; 
IBM PC (Dual Side) 

SV/DOT 

Soft 

Sector 

$16.00 

(save 

$840) 

DEC RXG1; IBM System 32 
373?; 3740,3730,3741,3600, 
3601.3790,3791 

rSSDD 

Soft 

Sector 

IBM|fbrmat 

2305830 

$15,80 

[save 

$790) 

CDC 9406; (^3000 Series 
33;IBMSeriesLdske1te2, 
IBM System 34, diskette 1 

e"DS0D 

Soft 

Sector 

$19,80 

[sove 

$9.9()1 


Double dervsUy dJakettee can be used in single density 
applicaUons. 


Send attached postage-free 
card or phone toll-free. 

1 ( 800 ) 547-5444 

[ 1 (800) 547-5447 in California,] 

When you call, ask for a free Inmac cata¬ 
log, Inmac Plus diskettes are available only 
through the Inmac catalog or through special 
offers such as this. 



Ward’s leattiag source of computer 
supplies amt accessories. 
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IBM 

personal computer 

UCSD 
p-System'“ 
Version IV. I 


NCI now offers 

Version IV. 1 which includes; 

• RAMdisk 

• Subsidiary Volume Support 

• 8087 Numeric Coprocessor Support 

• FASTER Long Integers (2x) 

• FASTER Floating Point (3x) 

• 25% greater floppy storage 

• Floppy Write Verification 

• Asynchronous Serial I/O 

• Extended memory codepool 

• 8086/87/88 Macro Assembler 

• 8087 Native Code Generator 

• program caller unit 

• generalized son unit 

• 32 bit seek 

• FASTER Seek 

• FASTER Turtlegraphics 

• Adaptable Support 

• PC DOS Filer Utility 

• Background Spcxilcr 


Also available 

• PFAS Pascal File Access System 

• Hard Disk Support 

• Advanced Systems Editor 

• Sprinter text formatter 

• QuicklSAM/PascailSAM/SuperDB 

• QuickForm / Pascal Form 


Available for 

• IBM pc 

• Victor 9000 

TM Regents University California 
TM IBM Corporation 

For more information call 


Network Consulting Inc. 

Discovery Park 
Suite 110-3700 Gilmore Way 
Burnaby, B*C, Canada V5G 4N 
604-430-3466 


profitable automation will be forth¬ 
coming from research and develop¬ 
ment groups working at beta test sites 
across the country, and the fear of 
becoming involved in automation too 
early, or of being locked into obsolete 
equipment, should be put into its 
proper perspective, A timely start, 
despite the hazards involved, will en¬ 
sure a smoother transition, as 
automation makes further advances, 
along with the development of a core 
of internal expertise that can provide 
hands-on knowledge and a leading 
edge on the competition. 

But this does not mean that one 
should opt for an overnight plunge 
into the so-called, much-touted "of¬ 
fice of the future/' Because most of¬ 
fices exist with yesterdays systems 
(or lack of them), an orderly update 
to the "office of today" makes more 
sense and avoids the trauma, ex¬ 
pense, and serious disruptions that an 
overly ambitious or, perhaps, pre¬ 
mature program will invariably 
cause. 

Of course, outright purchase of 
equipment in a climate so volatile is 
rarely desirable, although some un¬ 
derfinanced manufacturers make 
their rentals virtually punitive versus 
relatively attractive lease/purchase 
plans. The cash flow and capital situ¬ 
ation of the company is, of course, 
also a factor. In fact, cost-justifica¬ 
tion and return on investment be¬ 
come highly complex. 

Quantifying Benefits: 

Justifying the Investments 

There is, typically, a 'l>ackbone" 
application that must exist to justify 
automated equipment within each 
area of a company. Frequently, that 
backbone is word processing—the 
task of text-editing and manipulating 
words—where productivity can be 
dramatically increased by automa¬ 
tion with the least outlay of capital 
and most quantifiable resultant sav¬ 
ings. In promoting a recently an¬ 
nounced multipurpose office system, 
for example, salespeople stressed its 
application simply by cost-justifying 
it as an automatic typewriter. Despite 
many other capabilities, products 
from Xerox, Syntrex, IBM, and Wang 
are also marketed in this manner to 


capture the most obvious audience. 
Chuck DeNapoli, General Sales 
Manager at Micom, explains, "Our 
marketing approach is to appeal to 
the clients' common ground, and then 
augment it. New accounts usually feel 
more comfortable approaching ad¬ 
vanced automation applications as an 
add-on to their current typing pro¬ 
cess rather than a completely new and 
different mode of operation. Im¬ 
proved typing is often the best avenue 
to travel on first applications." 

But once a terminal is in place for 
word processing, additional peripher¬ 
als can add sex appeal and accrue ad¬ 
ditional benefits for very little or no 
extra cost. Applications like auto¬ 
matic filing, conferencing, or elec¬ 
tronic mail can complement the back¬ 
bone application. 

Electronic mail alone, for instance, 
is rarely cost-justifiable except in 
unique situations requiring both 
speed and accuracy. But without a 
large installed base of preexisting ter¬ 
minals as a backbone, it realistically 
is both prohibitive in cost and in 
usefulness. 

Another key issue is to determine 
to what extent potential and achieved 
benefits can be quantified. By and 
large, the task of quantifying clerical 
work has been accomplished through 
systems as sophisticated as MTM and 
other industrial engineering tech¬ 
niques, Secretarial productivity, 
however, is somewhat more ephem¬ 
eral, If a secretary received 20 calls 
today, versus 40 yesterday, is she half 
as productive? Qearly, the task is 
more complex because, in addition to 
measuring output, a value must be 
placed on it. Yet administrative sup¬ 
port audits can—and do—quantify 
secretarial efficiency, typically find¬ 
ing cost reduction opportunities of 
about 20 percent in most studies. 

If secretarial productivity quan¬ 
tification is somewhat difficult, it's a 
cinch compared to the issue of quanti¬ 
fying professional and managerial 
productivity, which raises far more 
questions as to its value or its 
feasibility. 

The difficulty, of course, is in 
assigning a dollar value to creative 
and intangible activities that may or 
may not eventually result in tangible 
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System Saver ™ 



Fbr Line Surge Suppression 

The SYSTEM SAVER provides es¬ 
sential protection to hardware and 
data from dangerous power surges 
and spikes. 



Fbr Cooling 

As soon as you add 80 columns or 
more memory to your Apple 11 you 
need SYSTEM SAVER, 

Today’s advanced peripheral 
cards generate more heat. In addi¬ 
tion, the cards block any natural air 
flow through the Apple II creating 
high temperature conditions that 
substantially reduce the hfe of the 
cards and the computer itself. 


Fbr Operating Efficiency 

SYSTEM SAVER contains two 
switched power outlets. As shown 
in the diagram, the SYSTEM 
SAVER efficiently organizes your 
system so that one convenient, 
front mounted 
power switch 
controls SYSTEM 
SAVER, Apple n, 
monitor and printer. 




By connecting the Apple II 
power input through the SYSTEM 
SAVER, power is controlled in two 
ways: 1) Dangerous voltage spikes 
are clipped off at a safe 130 Volts 
RMS/175 Volts dc level. 2) High fre¬ 
quency noise is smoothed out be¬ 
fore reaching the Apple H, A PI type 
filter attenuates common mode 
noise signals by a minimum of 
30 dB from 600 khz to 20 mhz, with 
a maximum attenuation of 50 dB. 


SYSTEM SAVER provides cor¬ 
rect cooling. An efficient, quiet fan 
draws fresh air across the mother 
board, over the power supply and 
out the side ventilation slots. 


POWER 


The heavy duty switch has a 
pilot light to alert when system is 
on .You'll never use the Apple power 
switch again! 


Easy Installation 


Compatible with Apple Stand 



Just clips on. 

No mounting or 
hardware required. 
Color matched 
to Apple n. 


® LISTED 


RiJEMT PEHDIMQ 



Suggestjed Retail 3QQ95 
One Year V\?Mranty O 


EenHington Microware Ltd 
919 Third Avenue 
New Yhrk, NY 10022 
(212) 486 7707 



KENSINGTON 

MICROWARE 
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P&T CP/M®2 is 
GROWING 


PICKLES 
& TROUT 

P.O. BOX 1206 
GOLETA, CA 93116 
(805) 685-4641 


I'RoU'f 


Start with a Model M floppy system and 
grow into a hard disk Since all P&T 
CP/M 2 systems are fully compatible, 
you will have no conversion worries. 
Special note: PST hard disk systems 
allow you the user to configure logical 
drive assignments to yourspecitications. 
Write for more details. 


Prepaid VISA, M/C^ Or COO orders accepteid. 
AH prices FOBGoteta and subject to change 
CP/M IS a registered trademarh of Digital 
Research TRS-BOisalrademarkotTandyCorp. 




benefits to the company* Is a trip to a 
convention productive? By what 
standard? How do the hours spent 
preparing for an internal meeting 
contribute directly to the bottom line 
of profits? Should productivity be de¬ 
termined by the number of reports 
read or memos written or meetings 
attended? Obviously not, but finding 
out what methods to best use is dif¬ 
ficult* The target group may not be 
willing to cooperate and there are 
many aspects of professional activity 
that cannot be measured* Finally, in 
addition to support staff and profes¬ 
sional quantification, those "soft" 
benefits or value of more complete, 
timely, or accurate information must 
also be considered* 


A "backbone" 
application must 
exist to justify 
automated equipment 
within each area of a 
company. 


For example, putting a price tag on 
the speed and accuracy with which 
market data, government regula¬ 
tions, competitive analyses, sales 
figures, inventory, etc* are available 
is difficult but can make a significant 
difference on the bottom line of a 
company* In terms of government 
reporting alone, the burden for some 
companies is immense. For example, 
a report released in March 1979 
estimated that each of the 40 largest 
U*S* companies spent an average of 
$54 million annually on government 
reporting. 

However, implementation cannot 
begin, even after benefits have been 
established and costs justified, 
without careful consideration of how 
quickly implementation can take 
place within a particular company's 
individual environment. Its 
resources, potential user acceptance, 
and funding availability must all be 
realistically appraised. Appropriate 
planning is critical, and the environ¬ 
ment will define how fast changes can 
be implemented and how quickly 
benefits will accrue. 


Managing Change in the Office 
The mechanics of managing office 
automation present another side to 
the environment issue* In putting 
together a plan, one must determine: 


•size of staff necessary to implement 
and convert the facility 
•the function of each staff member 
•study methodologies used to study, 
justify, and desi^ the system 
•productivity measurements 
•result quantifiers 


Of course, top management most 
frequently asks: "How much will 
automation cost?" Although this is a 
valid query, it is impossible to answer 
in generalized terms* Costs wiU de¬ 
pend on the company's current level 
of automation, the industry, and in¬ 
dividual needs and must reflect them* 
As a general rule of thumb, hardware 
costs should be offset by labor sav¬ 
ings and productivity increases 
within about 18 to 36 months, and 
sometimes can be realized sooner. 

Cost considerations are being 
helped by continuing breakthroughs 
in microelectronics and other technol¬ 
ogies, Cost reductions of 85 percent 
and more are being realized, and fur¬ 
ther reductions are certain to appear 
as the volume of production of 
automated office equipment con¬ 
tinues to run counter to general infla¬ 
tionary trends* 

If an implementation plan is being 
created, it is important to also deter¬ 
mine the best way to integrate the 
plan to a corporation's internal at¬ 
titudes, Should a task force or com¬ 
mittee be set up to assist in the plan¬ 
ning and conversion process? What 
involvement should end users have? 
Who in the firm should take on day- 
to-day operational responsibilities? 
How should such a plan be structured 
to ensure integration with comple¬ 
mentary functions such as data pro¬ 
cessing and personnel? 

The management philosophy of a 
company will dictate the appropriate 
method of involving employees* 
Democratic, highly communicative 
firms typically opt for committees, 
with high user feedback and re- 
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sponse, while more paternalistic 
firms, predictably, design a system 
and only then introduce it to the staff. 

Analysis of individual office styles 
is also important. What works in 
New York may not work in Boston, 
but almost certainly will be totally in¬ 
appropriate in Los Angeles or Hono¬ 
lulu. 

The type of industry is also impor¬ 
tant. The style of a large nonprofit 
theater corporation will vary widely 
from a light manufacturing facility. 
Careful consideration of the organi¬ 
zational and management philosophy 
and style will prevent the formulation 
of a heavy-handed or inappropriate 
action plan and greatly support active 
gains in implementation. Of course, 
risk factors will vary, not only from 
company to company, but from divi¬ 
sion to division, or even from depart¬ 
ment to department. They may in¬ 
clude issues such as impact on 
unionization, loss of professional and 
clerical staff, trauma during conver¬ 
sion, disruption of schedules, changes 
in pay scales, or even sabotage to 
equipment. 

It is best to define and realistically 
consider these risks versus the oppor¬ 
tunities, and once a decision has been 
reached, to proceed, setting up im¬ 
plementation programs to mitigate 
the risk factors whenever possible. 

To lessen some of these risks, begin 
automation slowly. Installing a 
"core*' system to provide one depart¬ 
ment or office with several applica¬ 
tions is a good approach, with dis¬ 
persed or satellite equipment of a 
more limited but compatible type in 
other parts of the company. In this 
way, the overall corporate structure 
is introduced to the benefits of auto¬ 
mation on an incremental basis. 

Such basic systems should be capa¬ 
ble of relatively simple expansion, as 
more and more of the firm's informa¬ 
tion and transactions are switched 
from paper to electronic media as de¬ 
velopment of the system proceeds. 
This sort of solution, if the original 
equipment is planned as cost-efficient 
from the beginning, can also ease fi¬ 
nancing problems that may extend 
beyond cash flow and debt considera¬ 
tions. Programs that are demonstra¬ 
bly self-liquidating can go far toward 


convincing boards of directors and 
activist stockholders of the viability 
of new technologies. 

Picking the Hardware: 

Defining the Function 

The concern that is raised with 
greatest frequency by users at profes¬ 
sional conferences, seminars, and on 
consul ting assignmen ts is always; 
"What equipment should we be using 
in automating our office?" Unfor¬ 
tunately, the push from zealous ven¬ 
dors has focused attention on equip¬ 
ment, and all too often users are 
made to believe that it is the machine 
rather than the procedures that is the 
key to a successful conversion. Man¬ 
agement is also intimidated by the 
technology and fearful of making a 
wrong choice. 

Publicity and media overexposure, 
coupled with a host of manufacturers 
jumping into this hot marketplace, 
have inevitably led to confusion over 
the viability of the "office of the 
future," But when you define office 
automation needs by function, rather 
than with a hardware bias, equip¬ 
ment falls relatively easily into five 
basic functional categories. 

Of course, equipment will vary 
considerably and continue to do so, 
but can best be judged by the com¬ 
ponents most systems use and then 
individually compared. 

Input. This converts information 
from the human-recognizable form of 
the typed page to electronic storage 
form, for example, the keyboard on a 
word processor is the input compo¬ 
nent through which an operator 
translates a handwritten draft into 
impulses on magnetic media. 

Output. The component that per¬ 
forms the reconversion translating 
from electronic/storageable form to 
human-recognizable form, e.g., laser 
printers that translate magnetic 
coding into typewriter-quality, 
human-readable documents. 

Storage. The electrical, magnetic, 
and optical filing of information that 
can be done on microfilm or micro¬ 
fiche, computer disk, cassette, mag¬ 
netic card, or other media, both on 
line or off. These media have the 
unique ability to conserve space by 
thousands of percentages. 


Transport. The transfer of infor¬ 
mation either electromagnetically or 
optically between devices, as in OCR 
scanning or facsimile transmission. 

Processing. The capability to per¬ 
form logical arithmetic or formatting 
manipulation of information, as well 
as the control of all four previous 
physical components through soft¬ 
ware procedures. 

By determining the requirements of 
a particular office, one can select the 
category of functions that need to be 
fulfilled and judge available equip¬ 
ment by the quality and features of 
the components that fulfill these func¬ 
tions, The old hardware categoriza¬ 
tions, such as "stand-alone word pro¬ 
cessor" or "executive terminal," are 
not really relevant. To be sure, to 
best address business needs, the pro¬ 
cess must involve defining current 
support requirements and potential 
benefits of automation, designing the 
appropriate systems, and estimating 
resource requirements to achieve the 
plans. 

Some firms have even created a 
position to address this need, such as 
Director of Office Automation, Vice 
President of Productivity, etc. Al¬ 
though the titles vary, and the re¬ 
sponsibilities range from simple ad¬ 
visory to wholesale implementation 
and management duties, the position 
is, in almost all cases, that of a 
company-wide coordination ensuring 
an integrated and compatible ap¬ 
proach to office automation. 

This sort of approach requires a 
management commitment to change. 
And although no totally futuristic or 
empirically more productive auto¬ 
mated office exists in today's business 
place, beta test sites and partial con¬ 
versions are springing up nationwide. 
Many have been instigated by reloca¬ 
tion projects—company moves are a 
perfect opportunity for reevaluation 
and change. 

Converting the Office: 

A Blueprint for Change 

Planning and bringing to successful 
completion a conversion to office 
automation must successfully address 
all the issues already described. The 
approach suggested below can assist 
in ensuring success, but the solution. 
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of course, must vary depending upon 
the unique needs of the situation. The 
outline below helps make sure that all 
aspects of office automation strategic 
planning are covered, but, realistical- 
ly, the skill of a Houdini still may be 
needed to pull it off. 

Step 1. Create a detailed work plan 
for the project. Because of the im¬ 
plications and tremendous breadth of 
an undertaking like this, a fully 
detailed, time-phased plan is 
necessary to describe tasks that must 
be undertaken, manpower necessary, 
elapsed time for each task, and target 
due dates, which may extend over a 
period of years. Such a plan will help 
control an unwieldy, major undertak¬ 
ing. Most important, the plan should 
be approved by top management 
before the program begins, which 
guarantees its knowledge of and in¬ 
volvement in various steps. Interface 
with office corporate groups is also 
necessary to ensure compatibility in 
planning between sites. 

Step 2. Assess business needs and 
relate them to automation/productiv¬ 
ity implications and opportunities. 
Those involved in designing auto¬ 
mated systems must imderstand the 
future business directions and 
strategies of the corporation and 
compare the operating objectives, 
long-term positioning, and economic 
and regulatory constraints to avail¬ 
able technological solutions. For in¬ 
stance, rapid growth, industry needs. 


competitors' capabilities, and even 
the overall economy are important 
considerations when designing a 
system. Governmental policies, new 
business strategies, cash flow, or 
changing marketplace conditions all 
should impact the plan. 

Because of the certainty that mean¬ 
ingful office automation will vastly 
affect both day-to-day operations 
and strategic outlook for the enter¬ 
prise, rigid analysis of where the com¬ 
pany is and where it intends to go is 
essential. When the planning process 
is ended, if it is successful, the firm 
will commit itself to a phased im¬ 
plementation program that will 
merge downstream with the com¬ 
pany's evolving business and market 
strategies to capture potential pro¬ 
ductivity gains. 

Step 3. Select applications and con¬ 
cepts that will profit and improve 
business. By applying the set of 
available automated office concepts 
to business needs, a backbone ap¬ 
plication as well as additional 
peripheral applications should 
evolve. 

It is critical, then, that the benefits 
of technology specific to industry and 
business be determined. For example, 
electronic mail is most attractive 
when internal communications need 
enhancement. For a firm with largely 
external communications needs, elec¬ 
tronic mail will not be a great boon. It 
is the role of the office automation 


practitioner to overlay the business 
needs onto the available technology, 
determining applications. 

Armed with what amounts to a 
first-cut solution, the planners must 
then determine resource requirements 
to bring about such a solution. Finan¬ 
cial and personnel needs must be 
weighed carefully and then factored 
in with a prudent estimate of what 
future technical, human, and finan¬ 
cial resources the company can com¬ 
mit. Without an assessment of the 
'Veal" constraints as perceived by 
future end users, office automation 
planners may find themselves in a 
situation where "client" departments 
are very resistant to change and feel 
left out of the planning process in¬ 
volved. Needless to say, "solutions" 
presented without first going through 
this feedback loop are doomed to 
failure. 

Step 4. Conceptualite the architec¬ 
ture of the system. The user must 
develop a conceptual design of the 
proposed system based on available 
technology, price/performance, and 
vendor service and support records. 
Systems architecture must be de¬ 
scribed in terms of the five physical 
elements previously mentioned: In¬ 
put, Output, Storage, Transport, and 
Processing. 

At this point, organizational alter¬ 
natives must be considered. Should 
devices be located in centers, in 
clusters, or individually? Should they 
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inactivity by using a state of the art optoisolator 
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be used by dedicated full-time opera¬ 
tors or by multifunction personnel? 
Should devices be located at the pro¬ 
fessional workstation, by secretaries, 
or perhaps only one should be as¬ 
signed within a department? 

Often, enormous flexibility can be 
achieved through the use of distribut¬ 
ed information systems, which some¬ 
times permit equipment to be located 
at great distances from the main com¬ 
puter. 

During rapidly changing business 
conditions when inventory control is 
especially crucial, this sort of option 
can have enormous economic impact. 
As architecture falls into place, plan¬ 
ners need to establish a system of 
priorities that combines the predeter¬ 
mined criteria for potential solutions 
and the interrelated business strate¬ 
gies they must address. Also, plan¬ 
ners must begin working toward spe¬ 
cific rather than general goals. There¬ 
fore, it is important that past work 
and estimates of future needs be 
checked for accuracy. 

Step 5. Define and address human 
resource issues. The reaction of the 


end user to automated office support 
systems must be considered, includ¬ 
ing behaviorism; staff orientation, 
training, and preparation; and habit 
changes. In fact, it is the people prob¬ 
lems that are perhaps the most diffi¬ 
cult issues to resolve. 

New positions, new tools, and new 
roles for office staff are bound to 
create fear and concern among office 
workersJob security status and 
salary issues will need to be ad¬ 
dressed. In addition, human resourc¬ 
es to undertake the physical conver¬ 
sion must be located and allocated to 
the tasks ahead. In this area, senior 
office systems practitioners must take 
a strong hand during the planning 
process. Subordinates and those with 
experience in early, less sophisticated 
office equipment may press for less 
than optimum solutions as they seek 
to defend or enlarge their own 
power—this can prove fatal in such a 
venture. 

Senior office automation practi¬ 
tioners must consider whether current 
staff with expertise in the fields of 
data processing and word processing, 


ALF COPY SERVICE 

FAST • RELIABLE • LOW COST 

If you produce software, ALF’s disk copying service is the 
quick, convenient answer to your disk duplication needs. Most 
orders are shipped in less than a week. Every disk we copy is 
verified bit by bit and guaranteed 100% flawless. Standard 
formats include Apple il (including nibble-copy proof and 
double-boot), Apple III, Atari, IBM, Osborne, and TRS-80. 

Our “no frills” pricing means you don't have to buy extras 
you don’t need — set-up charges are $10 to $25 per disk to be 
copied, copying charges are 30$ to 40$ per side (minimum: 50 
copies). 

Of course, we have the frills too — including custom printing 
and packaging. Call us today for complete details. 


We also sell blank disks 
in bulk pack boxes of 100. 
All are 5% ", single sided, 
double density (except 
Nashua single density), 
unlabeled, with hub ring. 
Add $7 per hundred for 
sleeves, $2.50 per hundred 
for shipping. 


3M 

CDC 

MEMOREX 

NASHUA 

{double density) 

NASHUA 

[single density) 

VERBATIM 


$165/100 

$165/100 

$165/100 

$160/100 

$140/100 

$185/100 


ALF (303) 2340871 1315F NELSON ST. DENVER, CO 80215 


telecommunications, and the like 
have the abilities to move into crucial 
management roles in the new office 
structure. Often, new technologies in¬ 
volve massive and potentially dan¬ 
gerous change, and top management 
should view the decisions made on 
the issues of supervision, reporting, 
and authority levels to be as impor¬ 
tant as they would be when establish¬ 
ing a new division upon which the 
firm places major hopes for future 
profitability. 

Step 6, Select appropriate hard¬ 
ware. Basic assumptions must now be 
made about the equipment itself. Key 
considerations are availability, level 
of support, price flexibility, and the 
performance of hardware, software, 
telecommunications, and related 
items. Architectural requirements 
will begin to emerge as the list of ex¬ 
pected information flows is juxta¬ 
posed against technology assump¬ 
tions. Negotiations with vendors 
must begin, equipment must be 
selected and displayed, and operating 
staff must be trained. 

Step 7. Design the management 
process cycle. With a workable pro¬ 
gram for implementing office auto¬ 
mation, planners still have not com¬ 
pleted work on critical issues. An 
especially crucial consideration in¬ 
volves the management processes 
necessary if the new systems are to 
work at optimum and productive 
levels. A most common cause for fail¬ 
ure in achieving hoped-for productiv¬ 
ity gaiits from automated office 
equipment is not establishing new 
management systems that will pro¬ 
vide smooth and efficient operations. 

A number of critical new manage¬ 
ment processes must be developed to 
translate the plan into a successful set 
of operations. Cost audits and post- 
installation reviews need to be de¬ 
vised to enable the user to establish 
and maintain the cost-effective, effi¬ 
cient, service-oriented automated of¬ 
fice environment. A permanent staff 
of service-oriented, technically 
kn owledgeab le, bo t tom-I ine-oriented 
personnel must be recruited or devel¬ 
oped to manage the new systems. 

Step 8. Address key corporate 
issues. Finally, identify and resolve 
organizational issues such as end-user 
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Ikhnicalk IDEIs new 
(kffldmtioa Board for the IBM PC 

is a knockout 



It beats 

the knockout 

problem. 

IDE’s new Combina¬ 
tion Board allows you 
to cable both serial 
mid parallel inter¬ 
faces from tlie back 
of the board itself. 

So even if your 
IBM PC doesn’t have 
a knockout at tlie 
back, you can now 
interface printers, 
disks, or communi¬ 
cations devices. With¬ 
out any traublesome 
jury rigging, without 
wasting expansion 
slots, and with the 
unit’s protective 
cover still in place. 

It’s a technical 
knockout. 


I’he interfacing innovations are 
only the beginning. 

For the first time, you can get a 
Winchester disk drive interface on a 
combination board. Or you can use 
the same interface for a printer 
Only the IDE Combination Board 
gives you this capability 
And tliat’s only one of 3 options 


IDE offers. You can also add a serial 
interface (RS232C Cable Adapter 
included) and/or clock/calendar witli 
battery backup. 



The price is avery 
nice touch. 

To really be knocked out by the 
IDE Combination Board, just take a 
look at our price stmcture. 

You buy only tlie options you 
want - so you never have to pay for 
something you don’t need. 

And with IDE’s helpful upgrade 
policy, you can trade up your board for 
one with more memory or options. 

For very'little money. 


Pricin: 

g table 

Memorvonlv: 

One option: 

64KS275 ' 

Add $75 

128K $385 

Two options: 
Add $120 

192K $485 

Three options: 

256k $575 

Add $150 


A Combination Board this 
advanced deserves a lot 
behind it. 

IDE backs up its new Combination 
Board with a one-year warranty... not 
just 90 days. 

It’s available for immediate deliv¬ 
ery, and installation is free in major 
metropolitan areas. 

So call us now to order your Com¬ 
bination Board. We’ll answer any 
questions you have, and give you the 
name of your nearest IDE dealer 
He’ 11 show you the new IDE Com¬ 
bination Board and the \AoIe line of 
IDE products: Winchester disk drivK, 
memory boards, printer spooler soft¬ 
ware, and disk-emulation software, 
’Fliey’re all technical knockouts. 

1 - 800 - 257-5027 

(in MA call (617) 272-7360) 

IDE Associates 

Mall Hoad, Burlington. MA 01H05 
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IF YOUR COMPVim’S IMPORTANT TO YOU 

InsurelK 

Without SAFEWARE.” you could be uninsured. For as little as 
$35 a year, SAFEWARE provides complete protection for all 
twdware, media and purchased sofroare. Both business and 
home application. Call toll free today for more information or 
immediate protection. Columbia National General Agencv'. 88 E. 
Broad, Columbus, Ohio 43215. (hi Ohio cdl1-800-848-2112) 




Introducing SPL 

the first multi-mode spooler 

for CP/M computers 


If you believed that your computer 
couldn't do better than a single task 
system think again. You can convert 
your machine into a dual-task computer 
with SPL, the amazing Spooler program 
developed by Blat R+D. SPL enables you 
to use hidden capacity available on your 
CP/M computer to print documents and 
fun your ordinary programs, all at once. 

While printing, your regular 
programs won't stop 
processing, waiting for the 
printer to finish. SPL will store 
the information to be printed in 
internal or external (disk 
drives) memory until the printer is 
ready to receive the data. Result: 
your programs will run at full speed 

As SPL can use up to the full 
capacity of your disks for temporary 
storage, It's much more powerful 
than hardware spoolers, which are 
limited to 64k memory or less. 


If you have a computer | 

Get A Second | 
Computer f 

FOR $139 I 


You could get an equivalent increase 
in computing power by spending $1000 
to $3000, but SPL is only $ 139, including 


SPL is an advanced product with 
several modes of operation. In addition 
to intercepting the output to the printer, 
SPL can print your existing text files, or 
those that your programs will create from 
now on. SPL will even take care of tab 
expansion. As an added bonus, SPL 
needs no installation on most CP/M 2.x 
computers. 


disk and manual. 

To order your SPL program call us 
today specifying what disk format you 
require. You can charge it to your VISA 
or Master Card if you prefer 
Blat Research+Development Corp. 

8016 leath SW. Edmonds, WA 98020 
Phone orders: [206] 771-1408 


involvement, information policies, 
security standardization and opera¬ 
tional responsibilities to ensure accep¬ 
tance, and proper coordination and 
control of office automation 
strategies and implementation. 

Top Management Briefing 

In summary, management must be 
aware that office automation is not 
simply the acquisition of new and 
better technology to achieve produc¬ 
tivity gains* Equipment alone is not 
the answer, and management must 
stop the unplanned proliferation of 
machines to ensure a cost-justified, 
totally integrated, strategic approach 
to the office. A comprehensive pro¬ 
gram must be devised that will pro¬ 
vide such key benefits as: 

•standardized base line studies to en¬ 
sure company-wide conformity and a 
base for future cost-justification 
•compatible backbone equipment 
selection to allow for future systems 
integration 

•bulk discount purchasing where 
feasible 

•education and training programs 
for clerical, secretarial, and profes¬ 
sional staff 

•internal expertise in office 
technology to design and manage sys¬ 
tems and benefits 

An office automation conversion 
cannot be successful without senior 
management guidance and support* 
While office automation offers an im¬ 
portant strategic opportunity for 
business in the 19805 and promises in¬ 
creases in productivity, as with any 
new opportunity, only the best will 
manage to reap those benefits fully. 
Specific strategies and goals help to 
maintain viable operations and 
gamer increases in output. The '80s 
will be the decade when automated 
tools will be mastered and accepted as 
commonplace in the office. Yet the 
process is bound to be a somewhat 
painful one; mistakes will be costly. 
Delay may be irresponsible; haste, 
catastrophic. Management must find 
an approach to best utilize new 
technologies to achieve that shimmer¬ 
ing goal—increased white-collar pro¬ 
ductivity and profitability.* 
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SYSCOM SYSTEMS \ 

fij New Apple 

Compatable- 
System; CALL! 

ACCESSORIES 3, 

Hayes 1200ft^44 A^,a3S^ 
Soqper Spooler {16K)299 

Z-00 by Microson_229 

Videoterm (60 col.!i 244 

EPS Keyboard.319 

The Onppler Plum .119 
RGB by Eleciroboine219 
PafblMCepdtt’cabto) 69 
Z Card by AlS 139 

The CP/M Card By ALS 324 
Syoerglimr By ALS.,,. S2d 
Joysitck by TG . . 46 

Jr Line Buffer 229 

Disk Emylaior 689 

ApplhCard 6MZ . 429 

Estpan Chassis by Min 539 
Winchester Hand Disk CALL 


■ PFS: Graph. . B9 

Des ktop P Ian.104 

Wall Streeter by ML. .219 

^ - JI§ cp/m«^* software 

Basic Inierpreter'n . CALL 
Compiler by MS289 
Cobol-fl 0 by M JcrosofL5 39 
^ OF Fq i1 ran^O by M ic rosotti 46 

FTWAHE V^Star . 229 

aril . .103 1^9 

jow. 69 ^i^^ar..159 

.! zfl 

rit byAsh1ori-late494 

/rjHS[Hw^^9(!L-^ PgQf^^^ree. CALL 
ldDP>7^? Peachtree . CALL 

M S^ffiTer '82 ^ ^ ■ 109 

sicd^^S® Analyzer. .139 

[bvwlE^asg Mait TfigKs. 29 

69 JtaCih GraphIX_ 27 

f 64 Special Effects. 27 

CALL FOR CATALOQ! 

CP/M is a HegislereO Trademark 


Fburtti Drive 279 

Fourih Controller. 89 

Rana Elite One.299 

Rana Coniroller . 89 

Micro SciA-2 , 349 

Micro Sci A-40. 349 

Trmekb*ll By T,Q„,,,,,,4a 
3" Drlvem by Amdak 749 
Hew Vtelm Producta.. .Cmlir 

Versa Card...169 

1AKRaffl(3yrWNTY) 59 
Softemrd Plum By MS... 449 
Sotlcardprem System 449 

>Cmt By Nov..124 

CPS Multi-Func by Mini 69 

Micro Modem II*.278 

Smart Modem.219 


We Have An Ace Up Our 
Sleeve For You! 

Cali For Sale Price Now! 


i fv’ : 

AST 

Combo Pius 64K {S/P) 349 
Combo Plus 2S6KiS/P}639 
MegaPlus 64K (S/P) 459 
MegaPlus 256K (S/P) 749 


OUADRAM 

Quadboard M 64K .. 429 
Quadboardn256K. .669 
Quad 512+64 K . . . 389 
Quad512+512K .,. 1049 

^ TECMA^^ 

^^plete Line^^^gALL 


The Columbia MPC is IBM® P/C 
Hardware & Software Compatable. 
The Price? Non - Comparable! 
Save Hundreds and Call 


>|ASIS 108 

ALTERNATIVE 

A i* ~ 


fipr 659 

MRE yr mmm® 

Vedit-ee by Cmpviev^ 199 
The Proorammer,... 369 
CP/M-86byDigital... 279 
Basic-SOby MSoft... 297 
Fortran-60 by MSoft 419 
M/Sort by MSofl .,.. 159 

Easy by Danver. 543 

Matnernagic by ISM 69 

Logon by Ferox. 129 

Fastscreen by Cu.,. 73 


Visicalc(256K). 185 

Word Star. 249 

Mail Merge... 68 

Peachtree Pkgs_CALL 

Volks Wrliar.... 129 

Super Calc. 217 

Easy Writer II., 239 

Home Accl. Plus.... 109 
CP/M-aebyCmpvlew 299 
VaditbvCmDview... 129 


ith one/^K Drive 
^feai^l^orts, 

BgHp^aif $2550 
as the 
1995 


♦ Desktoc 
128KB 

Basic at^ 

“npgift4|fflhTir^ 


• Perieci^thsiie n^ * p jfrfpr' ^ 

• Perfect Filernp-T’erTecTs^llef 


Z~100 Allinfa 
Z-1QO Low m 
Color Upgrafi 
192 KUpgrlfl 
RGB Color ||( 
AutO'Dial Tew 
System SoftvA 
System SoftwJ 


Commodore 64 
On Sale ..... $399 
Complete Catalog 
iiiS BlHardwareTSoftware FREE! 
™ ° y >JEW SX 100 PORTA4«il 
hhhimJ with 5'" Color and 1 or 
with 5'’ Monochrome and 2 Deffis ., _ 


Daiasei... 64^ 

Disk Drive. .469L 

Graphic Printer... 3^^ 

16K Mem. Expander 7 ^ 
24K Mem. Expander 13® 

IEEE-4SSCard. 

6Slo! Expand. ..... 99 

Afron Chassis_ ... 198 

40/80 C0I.W/I6K.229 

40/80 Coi.w/64K . .319 

WIco Joystick Delux 37 

Wico Trackball. 59 

Modem .. 95 

Centronics Cable,.69 


.eader! 

.2495 

.3199 

.4699 

.2450 


C ho pit Iter (cart.). 

Trash man (cart.).. 

Hesmon (cart.). 

Vic Fourtn (cart.). 

Personal Jour, (tape) 
Vic-Journal (tape)_ 


C-64 Sdniirarv 

Hesmon 64 (c^n&^ 
Heswrlter 64 {cartj. 
Home Journal (lape) 
DataCalc (tape). 


C-64 Acceseorf em 

Video Pak Z-80 .259 

Video Pak 80 .159 

IEEE AdapLby MS... 89 
Viac (adapt any cass) 45 


Free Brochure 


COLUMBIA 




totavyagfl 

|m powerful 1 


Bjilhome or d 


I 

I 


I 





549 

2350 

419 


Viewpoint A-2 
Viewpoint A-3 
Viewpoint 60 . 


L f OH CGMPLE^F 


. 399 
. . '659 
.1599 


. 449^ 


TO ORDER Phone orders tnvUed usmg Vfsa. Mastercard 
American Express, cir bank wire Transfers. Visa MC. and 
American Express service charge o1 2% Mail orders may 
send charge card numbert include exoiration dates cashiers 
check, money order, or per son a I checki;allow 10 business 
days lor personal or compa ny checks |Q dean Please add 
3% ($5.00 mimmuml for UPS shipping handling, and 
insurance. COD'S minimum S25QOO with S25 00 
deposit. All equipment is m factory cartons with manufac* 
lurer warranty. Opened products not returnable Restocking 


tee lor returned rnerctiandise Equipment subfect to price 
change and availability Retail prices ditierfrom mailorder 
prices 

S40 00 mm purchase 'With prepaid cash orders 
'Exclude certain printers & monitors & foreign orders 
Calif residents add 6% Slate Tax 
For APOand F PQ- add 1 0%lS 25 00 min tor postage Caiil 
residents add 6% Sales Tax), include phonenumber credit 
cards not acceoted 

^leign Orders - include 3% handling, shipped air freight 
collect credit cards not accepted 


COMPUTER 

SPECIALTIES 

(619) 579-0330 
MAIL T0:1251 broadwav 
EL CAJON, CA. 92021 

J 


1200XL On Sale! 
800 W/48K 529 

400 w/16K.229 


monitor: 

TAXON 

L. 

III. 


TERMINALS 





























































































































THE NEW ATARI 1200XL HOME COMPUTER 
MAKES SOPHISTICATED GRAPHICS AND 
SOUND SO EASY TO PROGRAM. 

ONLY the new ATARI 1200XL Home Computer combines cc/s- 
tom microchip technoloqy with 64K RAM computing power to de¬ 
liver graphics and soundf capabilities that are so easy to program. The 
ATARI 1200XL has 11 graphics modes and 5 text modes. (The Commo¬ 
dore 64 and Apple ll-e have only 2 graphics modes and 1 text mode.) 
Additional text and graphics modes allow users to easily program 
sophisticated graphics effects with relatively few commands, taking 
full advantage of the 256 color variations available. The sound capa¬ 
bilities of the ATARI 1200XL are also easy to program. Four distinct 
"voices" spanning BVi octaves are controlled by a separate microchip, 
leaving the principal microprocessor chips free to perform other tasks. 

ONLY the ATARI 1200XL offers a keyboard featuring 8 pro¬ 
grammable function keys controlling 16 functions in a 64K computer. 
(Thafs twice as many as the Commodore 64). Four new function 
keys enable you to lock and unlock the keyboard electronically, disable 
the screen DMA for faster processing time, generate European lan¬ 
guage or graphics characters, turn the keyboard sound on and off or 
access the one-touch cursor control. The unique user-definable "help" 

THE NEW 

O A Warner Communications Company © jssj . Atari, inc. m rights r^erved. 
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keyboard functionality or call up assistance within complex programs. 
For even more help, Atari gives you a toll-free number to call for 
product and technical information (800) 538-8543; in California 
1-(800) 672-1404. 

ONLY the ATARI 1200XL offers you a home computer com¬ 
patible with virtually all ATARI Computer peripherals and software 
(compatibility that other new computers like the Commodore 64 don't 
offer). There are over 2,000 programs and seven programming lan¬ 
guages currently available for the ATARI 1200XL New programs like 
AtarlWriter"” ana languages like ATARI Microsoft BASIC, /Assembler 
Editor, PILOT, Pascal, ATARI BASIC, Forth, and Macro Assembler offer 
you even greater programming challenges and flexibility. 

ONLY Atari puts so much more in the new 1200XL Home 
Computer so you get so much more out of it 



AIARri200xL 


HOME COMPUTER 


Circle 51 on inquiry card. 
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Software Review 


Word Tools 

for the IBM Personal Computer 


Richard 5. Shuiord 
SpeciaJ Projects Editor 



Photo 1: Four currently word-processing programs for the IBM Personal 

Computer (Model 5150): Easywriter U, from Information Unlimited Software; Volks- 
writer, from Lifetree Software; Wordstar, from Micropro International; and The Final 
Word, from of the Unicom. (All photos by Ed Crabtree.) 


The BYTE editorial staff was 
clustered in the computer lab eagerly 
watching text scroll up the screen of a 
video display. The date was August 
13, 1931, and we were watching Phil 
Lemmons' first report on the an¬ 
nouncement of the IBM Personal 
Computer (reference 6) come in 
through a modem connection. 


"Aha," someone said, reading from 
the screen, "IBM is offering an 
impressive set of software: Microsoft 
BASIC, Visicaic, the Peachtree 
business package, UCSD Pascal, 
CP/M-86, and . . , Easywriter?" We 
were sufficiently surprised at the ap“ 
pearance of this program from the 
realm of Apple computers that we 


later called Phil to double-check; the 
Easywriter word-processing pro¬ 
gram, from Information Unlimited 
Software, just didn't seem to fit with 
the other pieces of software in that in¬ 
itial announcement. 

Before long, many purchasers of 
the IBM Personal Computer (PC) 
were also surprised by Easywriter, 
and unpleasantly so. The first 
Easywriter package. Version 1.0, 
quickly developed a reputation for 
user-unfriendliness and annoying 
bugs. Eventually IBM released the im¬ 
proved and more reliable Version 1.1, 
but the impression had been made 
and many independent developers of 
software perceived a ripe opportunity 
to sell an alternative word-processing 
program for the IBM PC. 

In trying to seize this opportunity, 
some developers rushed dubious pro¬ 
grams to market in the guise of word- 
processing software. But enough time 
has now gone by that a state of 
dynamic equilibrium (although cer¬ 
tainly not a state of calm) has settled 
over the market for IBM PC word¬ 
processing programs, and most users 
will be able to find a program that 
meets their needs. In this article, HI 
tell you about four candidates: Easy¬ 
writer II, a new and different pro- 
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TI’s new Compact Computen 
It takes over your woil^ not your desk* 


The ordinary personal oomputer 
occupies too much of the ordinary desk- 
Now Texas Instruments brings you a 
cordless compact computer that solves the 
same sort of problems as the Apple™ or 
IBM™ personal computer It has enough 
memory and power for complex problems 
in business and science, yet the whole thing 
is smaller than a magazine page. 

Sophisticated software is available right 
now for finance, statistics, production 
planning, graphics—and spreadsheet and 
word processing are just around the comer 
For most personal computer tasks, its 
6K RAM and 34K ROM are ample. The 
system is easily, economically expanded- 
The T1 Compaa Computer ^ has 
peripherals that make it even more usefuL 

cin published mssitufectuircT's suggested Twaol price. 

Apple is a. regiswred Eraden'iairl^ of Apple Ojitiputei; Ijv;. IHM a 
rep*wcticd tradonark of Interrmtionaf Btjsiness Machines Corp. 


a +oolor printer/plotter, an RS'232 interfoce 
for talking with other computers or miming 
a larger printer; and T1 Wafertape™ drive 
for program or data storage, T1 Solid State 
Software™ cartridges offer you a choice of 
convenient, foolproof programs. 



Its built'in language is T1 Enhanced 
BASIC, which allows you to write programs 
in everyday words. The integrated liquid 
crystal display shows 31 characters, which 
can be scrolled to show up id 80 per line. 

It operates on four AA alkaline batteries that 
give up to 200 hours of service. 

The T1 Compaa Computer 40 offers 
solutions anywhere you go. Yet it retails for 
less than 1/3* the prke of Apple™ or IBM™ 
personal computers. The TI Compaa 
Computer—compaa in price and size, but 
not in power See it soon at your Texas 
Instruments retailer. 


Creating useful products 
and services for you. 


, Texas^ 
Instruments 

Copyright C> 1983 Icksis Instruments 
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Protect your computer operation from loss of data 
files, lost keyboard input, and questionable integrity 
of stored information due to power failure. Operation 
is completely automatic, just attach your own 12V 
battery, or purchase below. 

Available for: 

Apple, Radio Shack, IBM, Olivetti, 
and most other personal and business computers. 
Specify equipment to be attached when ordering. 

If not completely delighted, return in original condi¬ 
tion within 30 days for refund. Ten percent restocking 
fee will be charged. Ninety-day factory warranty. 

Gel battery pack available with cables: 1-amp. com¬ 
puters - $65; 2-amp. computers - $111. 

For fastest delivery, send certified check or money 
order payable to *Thunderhawk." Send 10% with 
C.O.D. orders. Sent FOB, Texas. Price subject to 
change without notice. Texas residents add 5% sales 
tax. Broad selection of power ranges available for 
larger computers — call for prices. 

DEALER INQUIRIES INVITED — send on letterhead. 


Thunderhawk Manufacturing (214) 586-S256 

A Division of Thunderhawk Corporation 
P-0. Box 573 
Jacksonville, TX 75766 

* 1903 ThunderhawK Corporat^Dri 


gram under an old name from Information Unlimited 
Software (lUS); Volkswriter, from Lifetree Software; 
Wordstar, from Micropro International; and The Final 
Word, from Mark of the Unicorn. 

Preliminary Cautions 

A word-processing program is a tool, and, just as you 
choose a hammer that fits your hand, you should choose 
a program that fits both the job to be done and your 
working style. That means you should try out the soft¬ 
ware before you buy it. Most computer users will certain¬ 
ly want to buy their word-processing software from a 
retail computer store or dealer, not only to try out the 
program before buying but to be able to ask questions 
there after the purchase. The state of the art in user's 
manuals is still not sufficiently advanced that 1 can 
recommend giving a new program to an inexperienced 
user without a live person somewhere around to give ad¬ 
vice and render help. 


Four major users of word 
processors: an author of magazine 
articles, a marketing manager doing 
mass mailing, a personal secretary, 
and a newsletter editor. 


As many different word-processing jobs exist as there 
are things that people want to write. But the capabilities 
you may need in a system do fall into a few broad cat¬ 
egories. For instance, Dr. Larry Press, in a 1980 article in 
onCompufirig magazine (precursor to Popular Comput¬ 
ings see reference 8), outlined four major kinds of word¬ 
processing work, typified by four users: an author writ¬ 
ing long continuous articles, a marketing manager doing 
mass mailings of form letters, a secretary typing many 
short personalized letters, and a newsletter editor con¬ 
cerned about document merging and exact formatting. 

There are also a number of ways to test word- 
processing programs. Some authorities count the number 
of available features; some weigh the balance of features 
for different tasks. Some people look for only one or two 
features that may be vital in certain jobs; others avoid 
characteristics judged undesirable. No list of features can 
fully capture the feel of using a program, just as knowing 
the weight and length of a hammer gives you only a 
rough idea of what it will feel like to pound a nail with it. 
My method of evaluating these programs has been par¬ 
tially subjective, and here I should state my prejudices. 

Although I have on occasion done work similar to that 
of each of the four hypothetical users above, my every¬ 
day use of a word-processing program is closest to that of 
the author; writing, rewriting, and editing lengthy ar¬ 
ticles. The first program I ever used was Magic Wand 
running on a Z80-based CP/M-80 system with a Cops-10 
video terminal. (Magic Wand, now called Peachtext by 
its distributor, Peachtree Software, is not reviewed here 
because a version of it was not available for the IBM Per¬ 
sonal Computer when I started this project.) I am a 
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MAKES BACK-UP COPIES OF PROTECTED SOFTWARE 
QUICKLY, EASILY, WITH |UST A PUSH OF A BUTTON. 


New software locking schemes have rendered even the latest generation of 
copy programs virtually unusable. Locksmith'", Nibbles Away'" and other 
"Nibble copiers" require complicated parameter settings, much patience and 
great effort to use. More often than not, the results are disappointing. WILD¬ 
CARD is different. Rather than copying disks track by track, WILDCARD 
Ignores the disk and any copy protection encrypted on it. Instead, WILDCARD 

takes a snapshot of memory in your Apple® 11. 

Now you can make back-up copies 
of protected software with 
the push of a button. 

FEATURES 

□ Hardware copying device*.* 
push button operation* 

□ Copies 48K memory resident 
software, most 64K software* 

□ No programming experience or 
parameters necessary, 

□ Backs up DOS 3*2 and DOS 3*3 
disks. 

□ Creates DOS 3*3 unprotected 
and autobooting disks* 

D WILDCARD lives in any slot* 

Undetectable by software* 

□ Produces autobooting disk in 
2 minutes. 

□ Copies are DOS 3*3 compatible* 

□ Copies become accessible for 
alterations* 

□ Simple, easy-to-use software 
included* 




Software is not copy protected. 
System requirements: Apple II 
Plus with 64K and DOS 3.3 or 
Apple //e, Franklin Ace also 
supported. 

*Wildcard does not operate with 
CP/M® or other mkroproc^ssor 
based software. 


WILDCARD 


$139.95 


Order direct from East Side Soft¬ 
ware Co., 344 E, 63 St., Suite 14-A, 
New York City 10021, 212-355-2860. 
Piease include $3.00 for shipping 
and handling. Orders outside 
continental U.S. please add $10.00 
for shipping and handling. Mail 
and phone orders may be charged 
to MasterCard and VISA, 

N*Y, Slate residents add sales tax« 
Dealer inquiries welcome. 


WILDCARD Utinty Disk 1 also In¬ 
cluded, featuring; 
o Automaticprogram compres¬ 
sion and BRUN file maker. 

□ Multiple programs can be 
placed on the same disk. 

□ Recreates basic files to load and 
save. 

o Files can be placed on a hard 
disk*,.and more. 


IMPORTANT NOTICE: The WILDCARD is offered 
for the purpose of eriabHng you to make archival 
copies only. Under the Copyright Law you, as the 
owner of a copy of a computer pros ram, are 
entUted to make a new copy for archival pur¬ 
poses only and the WILDCARD wHl enable you 
to do so. The WILDCARD is offered for no other 
purpose and you are not permitted to utilize it 
for any other u$e, other than that specified. 

Apple and the Apple logo are registered 
trademarks of Apple Computer, Inc.—CP/M— 
trademark of Digital Research, Inc. Locksmith— 
trademark of Omega Microw^ave, tnc. Nibbles 
Away—trademark of Computer: applications. 
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At a Glance 

Name 

Easywrfter IJ 

Type 

Word-processing program 

Manufacturer 

Information Unlimited Software Jnc. 

2401 Marinship Way 
Sausalrto, CA 94965 
(415) 331-6700 

Price 

S350 

Format 

Two 5'A-inch floppy disks 

Language 

C (source code not available] 

Computer 

IBM Personal Computer 

Documentation 

User's manual: 92 typeset pages In small loose-leaf binder, 
function-key sticker 

Audience 

Beginning users of word processing 


moderately fast touch-typist (I usually can type faster 
than I can think), and I like to place the detached 
keyboard in my lap. 

Simply using Easy writer II, Volkswriter, Wordstar, 
and The Final Word was the most important test I could 
put them to, but my conclusions are inevitably affected 
by the factors IVe listed above. Your needs and desires 
will inevitably differ from mine. That's all the more 
reason to try any program before you buy, 

Easywriter II 

Only the name is the same here, Easywriter 11 is a com¬ 
pletely different program from the Easywriter sold by 
IBM. The II suffix is intended to distinguish this Easy¬ 
writer package, written in the C language for lUS by the 
Basic Software Group, from the IBM-distributed pro¬ 
gram (Easywriter 1.0 and Easywriter 1.1), written in 
FORTH by Cap'n Software. Easywriter II is being sold 
directly by and through the dealers of Information 
Unlimited Software Inc., not by IBM. 

Information Unlimited Software certainly has learned 
from IBM how to package Personal Computer software; 
Easywriter II is sold in a boxed, 9 Vi- by 8-inch, linen- 
covered loose-ieaf binder that is perfectly coordinated in 
appearance with IBM's Personal Computer documenta¬ 
tion, 

lUS was not able to coordinate certain other character¬ 
istics of its new program quite as well, at least at first. In 


EE S H I P P I 


IBM® Personal Computer Products 

Davong 5 mb Hard Disk System - $1«I5.IKI 12 MB - $1995.00 

IBM PC-2 Drive System $ CAli 

Quadram - Ouadboard with Parallel 
Port. Serial Port, Ciock/Catendar, Expandable to 256 K 

64Kor brd.- $425.00 
192 K on brd. -$029.00 

Quadram Memory Expansion 

192K Maximjm 
64Kon brd. -$230.00 
192 K or brd. -$490.00 


12eKon brd. -$530.00 
256 K on brd. - $710.00 


128K on brd. -$350.00 


Amdak Monitors 

Mod 300 Phosphor - $150.00 Composite Color III - $345.00 

IBM RGB Compatible Color II - $550.00 Color I - $300.00 

IBM/TRS 80 Disk Drives/Cabinets 

TM 100 Single 40 Track Drive - $189.00 
TM 100-2 Double 40 Track Drive - $280.00 


VISA* MASTERCARD ($100 Min, Add 2%| 
Or Certified Check 
90 Day Warranty (Parts & Labor] 

TRS 00 is a B eg istered T rade m ark. Ta ndy Corp. 
Prices Sudject to Change Without Notice M 


Apple II® Computer Products 
Syscom Apple Compatible System... $695 

Apple Compatible Controller Card...$ 70.05 

Apple Compatible Disk Drive w/Cabinel S Cable . 240.00 

w/Controlter...315.00 

Printer/Grapbics Interface...90.95 

Davong 5 MB Hard Disk System - $1495.00 — 12 MB - $1905.00 
Apple Compatible Joysticks....29.05 

Epson/SmIth-Corona Printers 

MX 8 O $425.00 FX80 $550.90 MX100 $040.00 
TRS 80 / Parallel Printer Cable $20.00 
IBM Parallel Printer Cable $35.00 
STAR MICRONtGS GEMINI 10 $ CAU 
GEMINI IS $ CALI 

Smith Corona TP-1 Letter Quality Daisy Wheel.$575.00 

TRS-80 MOD III Drives w/RS 232 .$1050.00 

TRS-80 MOD ill Disk Controller 

Includes Disk Controtler, Power-Supply Mounting Hardware. Cables and 

Instruction Manuals. $239.00 

COMPLETE 

PnWFR SUPPLY Dual S''Slim Line-$1B0.0Q-Dual 5VT'Slirh Line-$ 99,00 

Alin PARIMFT^ Single 5%” Slim Ltria^ l 59.00 

Hnu bHDincid MEMORY EXPANSION PRODUCTS $ CALL 

FREE SHIPPl NG IN CONTI MENTAL U.S. 
[TRS 80 MOD III EXCEPTED) 

fai3) 993-4804 

(IN CALiF.J 




D AT A— M A I L 

P.O. Box818, Reseda, CA91 335 
1-800-635-5555 
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HIGH TECHNOLOGY PRODUCTS & 

IBM-PC HARDWARE 


PRINCETON GRAPHICS SYSTEM 

PGS RGB Color Monilor 
THE High ResoiuliOfv MoniTof lor your 
I0M-PC. 

t00% ISM Compaubte, includes oaljle 

600 Dds Horizontal Resojuiion .CALL 

OUAOBAM CORPORATION 
QuacHward MoliWunction Board 
full expar>dabiiily Irom 64K io 256K 
ParalldF Prinier Pod 

Asynchronous RS23£ Serial Modem Port 
Programmable pJoch/calendar 
Ram Disk Drive (software) 

64K starts al ...S429.EX) 

Miicrdazer Printer Spooler 
Print BuHenng Irom flK lo 64K 
One Model goes to 
Any printer/compuEer cornbo 
Why wait on yipgr primer'^ 

(All prices inctude power supply) 

6K Epson Snap-On SI 30.00 
SK par 10 par w/COpy SN9 00 
0K ser lo par w/copy $160.00 
6K ser Eo ser w/copy SI 70 00 
BK par to ser w/copy $169 OO 
DAVONG SYSTEMS 
Hard Disk Onve / Can be miernal 
Complete package rncludes 
Drive, controller, power supply, 
software and docimentalion 
5, 10, or 15 meg 

5 meg ...S1S94 00 


TTIE XEDEX FAMILY 

Baby Blue“ CPU Plus 

Gel CP7M + 64K Ol main memory GALL 

TAHE>dN TM10IH2 

industry Standard 320K Drive 
Fully IBM Gompalibie.ONLY i2Sft,00 

TAMPON SLIM-LINE' TMSQ-Z 

Put Two in One Sioti .. CALL 

MAVKARD ELECTRONICS 

Floppy Disk Conlrdller Card 
Parallel or Serial Pon 

w/parallel .S22900 

w/sertal ...$259 00 

COftONA DATA SYSTEMS 

Hard Disk — 5 or lO meg 
Seagate Technology w/Data Guard 
Comes Initializedr 
FlOS networking available 
16 operating systems in dynamie partitions 
Inckides CP/M and Pascal exiensions 
5 meg 11539.00 10 meg $196900 

COLUMBIA DATA SYSTEMS 

IBM compatibility m a MulU-User 16 bit 
computer i28K two' serial ports, parallel port 
and a exp Slots Runs MS-DOS, CP/M 36 or 
MP/M B6, OASIS 16.. CALL 


IBM COMPATIBLE 
PUT TWO IN ONE SLOT 
HIGH RELiABILITY 


DS70D 

LOW POWER DRAIN 
OLflET 


SERVICE FROM THE HIGH COUNTRY 

MILE-HIGH SAVER 

TEAC HALF-HEIGHT 320K DISK DRIVE 

FDSM 

ONLY 
$279.00 

APPLE/FRANKLIN HARDWARE 

★ ★ ★ * FOURTH DIMENSION SYSTEMS * ★ ★ ★ 

DISK-DRIVE PRICE BREAKTHROUGH 
SUPER DRIVE — Plug-ln Apple Compatible Achj-On 
PLUS one box ol Elephant Diskettes SS/DD 

$269.00 

WtTH CONTROLLER, ADD $55.00 WITH CONTROLLER. DOS S MANUAL. ADD $90.00 


IBM-PC SOFTWARE 


RAMA SYSTEMS 

Elite Senes 

300% taster than Disc Jl 
Advanced wnle-proted features 
EitCilusivB centerirtg cone-genllar. 
mdre accurate 

Elite I (up to 163KI ...$28900 

Elite II (326l<) ...$469 00 

Elite III (652 K) .$60900 

Four Drive Ccniroller ... -.. $09 OO 


FRANKLIN ACE 
THE APPLE riVIIE ALTERNATIVE 


BUSINESS & PERSONAL 

AppHtd Software Tecfi., Versalorm $319 00 
AMrion Tal*. D BASE ii 

ftequireePC-DOS & 128K .. $46900 

ll, Home Accountant Plus S09 00 
If*. EASy- $54900 

*, Money Oeciiions .. $145.00 
Howards ol I, R cal Estate Anaiy Ee r 11 $ 189.00 
Info. UnHmllKl, Easy Writer II ..., $245 QO 
Easy Planner ... $143.00 

Easy Speller .... $126.00 

Easy Flier . $205 00 

Htcro F'ni, Wcrdstar ..... . CALL 

PHchlrw, QL. AR AP .. $372.00 

Sofclm> Supercalc . $22000 

Superwnler... $294 00 

VltteOfp. Vtsicslc 256K.. $199 00 

Visidex... $19000 

Visit rend / ViSipIdt__ $232.00 

Visiflles.,,... $232 00 

NOT LISTED? .. . . .. CALL 

PRINTERS 

DOT MATfltX 


GAME SOFTWARE/HARDWARE 

AuId. Shrnylattofi*. OiJ Barons ,,... $74 00 
f ample cl Apshai $29 00 
CirseofRa $15.00 

Mp Galaxy .. $1900 

Midway Campaign . $1600 

, Snack Altack II .. $2900 

, Deadline ___ $37.00 

Starcross ..$29.00 

loth. I, ll. III. each ..._ $29.00 

Pool 15 ....... $25 DO 

, Flighi SimuLatw .... $39.00 

Sl«fT*-On Unit Dlyssea .. $20.00 

Crossfire $22 00 

Slilittp Gorgon ........$29 00 

Spinnafwfp Sncsoper Troops, 1 or 2, ea $35.00 
Sicry Machine or Face Maker $25.00 
MAR EnlaqirlHap Super Mod $55.00 

TAG, Jgysiicks ....$45.00 

TrakBall ..$47 00 

T*di, Adam >6 Eve Paddles ........ $29.00 


AGE 1000 

Upper and Lower Case 
Auiomatic Repeal 
NrAhenc Keypad 
Larger power supply with Ian 
64K dn molhef board 


AGE laoo 

Move over HE 
128K RAM on Board 
00 columns 
Z80 Chip tor CP/M 


MICROBE 

A2 — 100% Apple Compatible 
F^oven performance 

Add-On Drive.. CALL 

Drive w/coniroller.. CALL 

VISTA COMPUTER CO.. INC. 

PRESENTS THE Vt£OQ: 

Removable mass storage (or your Apple' 

8 meg (formated) per cartridge 
Comes complele w/drive, cable, controllef, 
scitware and one 6 meg Vistapak carindge. 
AlHor onhy ....$1195 00 

NEC APC 

The Advanced Personal Com¬ 
puter. 128K—expands to 256K 
1 Megabyte storage per disk 
Detached Keyboard with Keypad 
22 Prog ram matile Function Keys 
640 *475 


Built-m tfnve. built-in color Supenor Resolution - 
CALL lor Specjal package pncc Senai and parallel interface CALL FOR PRICES' 

CALL for pnce w/monitort 

CALL FOR LOW APPLE SOFTWARE PRICES 

HIGH TECH OF THE MONTH 

STB SYSTEMS, INC. "Super-RIO"™ Card ^ 
THE TRUL Y UL TIMA TE IBM PERIPHERA L 


EIGHTH FUNCTIONS ON ONE BOARD 

• 64 2S6K 

• Add 64-512K w/'Super RIO Pggyback " 

• [Optional — Fils on Super H30 — Up lo 763K) 

• Two RE232 pods * One parallel port 
V Came port (Apple or IBM foyslicks] 


‘ Up lo 64K printer spooler 
I RAM disk drive • clock/calendar 

TRULY 4 wttmem 

ONTterPNo* 


PrqwrltBf 1 par ...... 

. CALL 

Prownter II - par ........ 

EPSON 

FX 0D . 

. $609 00 

CALL 

IDS, Prism & Mjcropnsm ......_..._... 

....... CALL 

OKIOATA 


02A ..... 

_ $413,00 

83A ...... 

. $600.00 

64 par ...... r,,. 

.... $t055.00 

92 par ... .. ... 

. CALL 

03 par ... .... .. ........... 

..call 

STAR HICRONICS 


Gemini 10....... 

__ CALL 

Ouentex 


7030 . 

. $1695.00 

LETTER QUALITY 


BROTHER HR-I , , . 

. $664 00 

BYTEWRITER . 

. $599 00 

CUTQH 


Starwrriei F -10 par ........ . 

.$130000 

NEC 


7710/7730 .... 

., - $2291 00 

3550 IBM plug-m ... 

. $1600 00 


MONITORS 

AMOeiL 300 Amber ... $159.00 

300 Green.... $155 00 

310 A. G IBM kidudirg cable .. $179.00 

Cdidf I. compcaile .. $344 00 

Color II RGB (IBM compatibla) ... $744 00 

BMC, Green ...... $03 00 

NEC, 1201 Hi-Res. Green . $16000 

1201 Color composite .... $329 (X) 

1203 RGB (IBM compatible!...... S669 00 

TAXANp Amtjer... $129 00 

Green ... $ii0OO 

RGB 111 (IBM compalible] ...... $56000 

USI, Pi 3 Amber.... .. $15500 

ZENITH, Green Med-Re 5 . IIIBDO 

DISKETTES & STORAGE 

DYSANp 10 each 5 i SS/DD. 0$/OD . . CALL 

ELEPHANT. 10 each S'A SS/DD .... $23 95 

to each 5^4 OS/DD .. $34 95 

VERBATIM, to each 5% SS/DO .. .. $26 95 

t0each5’4 DS/DO . $39 95 

LIBRARY CASE, 5% . . $2 50 

DISK BANK. 5'4 Ir^eriocking swivel . . $5 50 

DISK FILE, 5'4. Elephant The Trunk " . $2t 95 


APPLE EXTRAS 


1«K RAM EXPANSION 

MicrosoH ...... $7500 

MicreCek ....... $72 00 

U COLUMN CARDS 

VKtex ..... $24900 

Visia . .... $225 00 

■Wesper Wizard 80 ..... $169 00 

PRINTER INTERFACES 

Microtek. RV611C par ...... $63 00 

Dumpling GK w/graphics . ....$10500 

Dumpling w/16K Butter ..$160.00 

Grappler • ........ —$110.OD 

MODEMS 

HAVES 

Smertmpdem 300 ..... $211 00 

Smartmodem 1200 .... $535 00 

Micromodem II ...... $275 OO 

NOVATION 

CAT (ACtiuSliO ................ I... ... $153.00 

D-CAT........ $166.00 

Auto Gal .... $219.00 

Apple Cfll II .... $273.00 

212 module (1200 baud lor Apple Cal N) . $364 .00 

212 Apple Cant ...... $626 00 


Rocky Mountain Micro, Inc. 

MAIL ORDERS: 10890 E. 47th Ave. 

Denver, Colorado 80239 |n COLORADO CALL: 303-371-2430 


NATIONAL 

ORDER 

DESK: 



TERMS AND CONDITIONS: 

• All prices refieci a 3"'i! cash diseouni. 

• Personal checks (allow 10 days to clean, VISA. MasterCard, w»re iranglers, include lelephone number. 

• COD orders accepted ^ $3DQ maximum — $10 surcharge • AH products factory sealed with manufacturer's warranty. 

• PO's accepted from qualilied customers • Approval needed on all returns • 10% restocking charge unless detective. 

• plus shipping • All Colorado residents add 3^-^% sales tax. City and County ol Denver residenls additional 3% sales lax. 

« Shipping Cosie: 2% UPS Ground: UPS Blue Label rate guoted at time of order. 

• All prices subject to change without notice * Lease/fmancmg available 

• Export orders accepled from loreign deaiars. Contact F L, Klemherg & Co. TWX 910-94D-25t7 

• Telephone Order Desk Hours: 6 AM to 6 PM, Monday through Friday: 10 AM to 4 PM. Saturday. Mountain Standard Tima CIRCLE 405 ON INQUIRV CARD FOR COMPLETE UNE CARD ' 


YOUR SATISFACTION IS OUR 
BEST ADVERTISING 
WE SERVICE WHAT WE SELL 


CIrclR 495 Dn [nqitiFy card. 
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Photo 2: The first thing Easywriter 11 does is give j/ow a menu of 
possible activities. The special file system keeps track of a cer¬ 
tain amount of document history, as you can see here from the 
directory of one disk. Two of the documents were *'imported” to 
the Easy writer I! disk environment from a PC-DOS dbk; there¬ 
fore, parts of their histories are missing. The file names appear 
on the screen in bright-intensity characters, most other things in 
rtormfl/ intensity. You call up a document by typing only its 
number, not its full name. This photo was taken from the screen 
of an IBM Monochrome Display, as were all other screen shots 
in this article except photo 13, 
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Photo 3: A typical editing screen display produced by 
Easy writer //, The top three lines of the screen are used to show 
a variety of status ant/ transient messages, in¬ 

cluding the current text-object mode (CHAR for character), 
percentage of the document disk used (56 percent), the current 
date, the cursor position ("Space" means column), the current 
page number, the name of the document, an indication of space 
left in the current page, and a tab ruler. All characters have nor¬ 
mal video attributes (not especially bright, inverted, blinking, 
or otherwise). 


the version I tested, the biggest such discontinuity was 
that Easy writer II did not run under PC-DOS (also 
known as MS-DOS, the most widely used disk operating 
system for the IBM Personal Computer). It ran in its own 
disk environment, storing its files in an incompatible for¬ 
mat and requiring that floppy disks be specially format¬ 
ted for storing documents. 

The unique disk environment caused other problems. 
The Easy writer 11 software was divided onto two disks: a 


"system" disk and a "housekeeping" disk. Even such a 
simple operation as copying document files required an 
annoying number of manual disk changes, and operation 
on a single-disk-drive system was impossible. Only 
single-sided floppy disks were supported, with a capacity 
of less than 100,000 bytes' worth of documents on one 
disk (on a double-sided drive, only one side was used). A 
utility program on the housekeeping disk converted 
Easywriter 11 files to PC-DOS format and vice versa, but 
it could copy correctly only onto single-sided disks; this 
undocumented fact caused me some frustration. "Import¬ 
ing" a 21,504-byte file to an Easywriter II disk took IVz 
minutes. 

At least one of the effects of the Easywriter 11 disk 
structure was good. The structure allowed long (30-char- 


Easywriter II depends heavily on 
the use of on-screen menus and 
function keys. 


acter) document names (like "TEC FinanceCommittee 17 
Jan 83") and the keeping of a certain amount of document 
history: author's and typist s names, size in pages, and 
dates (but not times) of creation and last modification 
(see photo 2), Each document on a data disk was assigned 
a sequence number by the system, so that you did not 
have to type those long file names; you referred to docu¬ 
ments by number. 

The verbs in the preceding section are intentionally 
past tense. According to a telephone conversation I had 
with a representative of lUS, a new version of Easywriter 
II should be available by the time you read this. The new 
version is intended to run under PC-DOS, and most, if 
not all, of the inconveniences caused by the disk environ¬ 
ment should be removed. 

I found the editing command structures in Easywriter II 
to be quite different from those of the other microcom¬ 
puter word-processing programs I have used. Easywriter 
11 is organized around pages and modes. The computer's 
video-display screen is used as a window onto one page 
of the document (see photo 3); normally, you can scroll 
only up and down on this single page, and you have to 
issue an explicit command to move to the next page or a 
previous page, either of which takes about 4 seconds. The 
most text you can cram into one logical page is about 200 
lines, and the computer will remind you of every line 
entered on a page past line 54 (or a number you set). 

The action of any editing and most cursor-movement 
commands depends upon the current object mode. Seven 
possible modes each correspond to one defined text ob¬ 
ject (character, word, sentence, paragraph, line, block, 
and page). Each command acts upon the object named by 
the mode currently in effect. To select the object mode, 
you press one of the 10 assign able-function keys (Fl 
through FlO) on the left side of the keyboard or, in some 
cases, a function key plus the Shift key. Some of the more 
dangerous operations (like delete page) require explicit 


182 May 19B3 © BYTE Publicationa bit: 


Circie 367 on inQuiry card. 











miaa 




The best thing 
next to a 
computer. 


Whatever your computer system or its purpose, put a 
PRINTEK professional printer beside it for more versatile 
performance, greater reliability, and superior value. 

The single printer solution for; . , 

• Spread sheet specialists: to 227 cols. 16 ^ paper. 6 copies. 

• Word processing professionals: near-letter quality, 45 cps 
(model 910) and SO cps (model 920). true descenders, 
proportional spacing, underlining, 2 standard fonts. 

2 optional fonts. 4 vertical spacings. 8 character sizes, 

• Data crunchers: 200 and 340 cps models, 160-260 lines 
per minute typical. 7 foreign character sets, downloadable 
for special sets. 2-8K buffers to keep the speed up, 

• Graphics artists: dot addressable, full raster, 144x144 or 
72x72 resolution for fine detail and shading of charts. 

Full-featured and reliable.. . 

• Great office mates: office quiet, typewriter size, 
easy-change cartridge ribbons, front panel accessible 
operator controls and indicators, intelligent 
microprocessor control, self diagnostics, easy interfaces. 

• Ready to work everywhere: multiple voltage power 
supply, regulatory compliance (FCC. UL, CSA, VDE). 

• One year print head warranty; over 125,000 text pages, 

• 2500 hours MTBF; nearly two years between service calls- 

• Quality U.S, manufacture: extensive quality control plus 
days of continuous tests of circuit boards and complete units. 

The affordable professionals,,. 

Model 910, $1595 list. Model 920, $2395 list. See your dealer. 

PRINTEK. Inc., Benton Harbor, Mich, 49022 616/925-3200 


best thing next to your computer 


printek 920 


pnnteK m 










































HARD DISK SUPPORT RACETcoMfuiES = HARD DISK SUPPORT RACET computes RACET computes s HARD DISK SUPPORT RACET computes = HARD DISK SUPPORT RACET computes = HARD DISK SUPPORT 
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FIELD PROVEN 
HARD DRIVES 


5 to 240 MEGABYTES ON UNE for tire TRS-80* Mod II/XVI 

Winchester and Cartridge Disk Drives availabie for immediate delivery! I 

5 MEGABYTE FOR Mad I, IK and III 
CALL FOR PRICING 



14+ Megabyte {formatted} ARM Wmcfiester Dis3( Dove CALL for Pricing 

Includes ECC error detection and correction, FAST. Service Contract Avail' 
able (S30/mo nth/d rive). ^Multiplexor available. SHARE hard drive between 
tour Modei IFsi! 


20 Megabyte Cll Honeywell Bull Cartridge Drive S7905 

10 Megabytes fixed, 10 removabie for the professional installation requiring 
Removable Media for BACKUP. 60 and 120 Megabyte add-on drives available. 
Up to 240 MEGABYTES!! Four port multiplexor available to SHARE hard drives. 


HARD/SOFT DISKS SYSTEM (HSDS) SOFTWARE 

Radio Shack 2.0 Compatible Operating System for Hard Drive Operation. 
Run your 2 0 software on hard drives without conversion (except drive des¬ 
ignation), Compatible with most machine language programs that use the 
standard cailing sequence. Supports ARM, Cameo, Cynthia Bull, Corvus, 
Data Perlpherais. QCS. Radio Shack, and certain other hard drives. 
Access BOTH yourfioppy disk drives and hard drive files INTERCHANGEABLY^ 
Complete utiiities include HZAP (Hard Disk SUPERZAP), Direcloiy Catalog Sys¬ 
tem. Parameterized FORMAT, HPURGE {Buik Copy/Purge Utility) and others. 
The Hard/Soft Disk System (HSDS) Software has almost two years FIELD 
experience. Version 5.0 adds several enhancements including maintenance 
of system files on the hard drive, files as large as the disk, the ability to seg¬ 
ment the disk as logical drives, and definable directory size. Foppy backup 
(close to a Megabyte per minute) is provided for Winchester drives. 

HSDS for Radio Sliack $500 
HSDS for Other Drives $400 


COMPUTES ltd""j 

Integrity in Software 
1330 N. Glassell. Suite M, Orange, CA 92667 (714) 997-4950 

CALL FOR COMPETITIVE PRICING ON HARD DRIVE SUBSYSTEMS — 
BUY WHERE YOU CAN GET SOFTWARE SUPPORT!! 

DEALER AND SYSTEM HOUSES — WE HAVE DEALER PRICINGI! 

CIRCLE READER RESPONSE FOR FREE TRS AND NEC CATALOG. 

I4 a tndranaiii tanly CnpataiiQil 
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Photo 4: Easywriter U relieB heavil}/ on screens to coach 

new users on how to use the system, rather than lengthy 
chapters in the written documentation or online tutorial files. 
After you hit the F2 function key, you are presented with a 
menu of possibilities. Shown here is the explanation of the 
merge function. 

confirmation. The keys of the numeric/cursor-control 
keypad on the right are also used. 

Easy writer II depends quite heavily on use of both on¬ 
screen menus and the function keys. The use of menus is 
common enough, but use of the function keys deserves 
some attention. The assignable keys Fl through FIO are 
used both unaugmented and along with the Shift and Alt 
(alternate) keys, lUS provides a reference sticker as an aid 
in remembering what the function keys do, and I gather 
that you are supposed to affix the sticker to the front 
panel of the IBM PC system unit, between the disk drives 
and the IBM nameplate. The sticker has one great defi¬ 
ciency: it"s too smalL The words within the key outlines 
seem to be in 5-point type and are impossible to read 
without leaning up close. 

The page orientation, the object modes, and the heavy, 
enforced use of the function keys combined to make me 
dislike editing with Easy writer II. I don't put much 
significance on page divisions in the documents I write 
and edit (this article, for Instance), and it's much more 
convenient to be able to scroll up and down through a 
large buffer containing the whole document. And with 
Easy writer II, block-move and block-copy operations 
cannot occur in block sizes greater than one page. 

When editing text, I like to make both large and small 
changes in the same pass through the text. Easy writer II 
assumes that you will make changes mostly at the level of 
one text object at a time, 1 also found myself forgetting 
what mode was in effect (even though a status line on the 
screen indicates this) so that 1 often changed the wrong 
text object. Furthermore, I like to leave my fingers in the 
home position on the keyboard, so that Til know where 
they are and only rarely need to look at them to guide my 
keystrokes. Using Easywriter II, you have to use the func¬ 
tion keys a lot to change between the modes, and you 
have to lift your hands out of the home position and look 
down at them to hit most of the function keys (while 
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Circle 389 on inquiry card. 


Circle 386 on inquiry card. 
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TODAY’S PRODUCTIVITY IS TOMORROW’S PROFIT. 



That’s why Quark designs 
office automation software 
to increase your productivity- 
With programs that wiit 
dramaticaiiy enhance your 
Ap^ple*lll or iie. So you’lTdo 
more work—more efflcientjy 
—in less time—for iess 
money. 

And ali Quark program# 
are extremely friendly. So 
you can devote your efforts 
to using them, not teaming 
them. Yet you'ii discover 
many sophisticated feani^s - 
no other software can offer. 

Find out for yourselfi See 
your dealer today for a 
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Because tomorrow belongs 
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Quark lncorporatedj^_„^ 
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squinting at the reference sticker). This sort of thing 
slows me down. You use the keyboard's directional cur¬ 
sor keys, which require you to move from home position, 
to move the cursor. It's not that I object to function keys 
in themselves, but there should be a way for expert users 
to streamline their actions. 

My objections don't apply to some users. If you are 
new to computers (see photo 4), you may appreciate hav¬ 
ing certain keys dedicated to common functions, and if 
you are a hunt-and-peck typist you won't care about the 
home position. And again, if you do only light editing of 
your text once you have entered it, these problems will be 
negligible. But once you have learned the system, if you 
come to use it frequently for editing and revision, you 
just might get tired of moving your hands back and forth 
every other keystroke. 

You format text for printed output from Easywriter II 
chiefly by getting it to look on the screen the way you 
want it on paper. (I'll have more to say about such 
screen-oriented formatting later on.) A '"ruler" line on the 
screen defines tab settings, margins, and page centering; 
as many as eight rulers may be used for each document. 


Decimal-tab settings allow easy alignment of columns of 
figures, although no column-move facilities are provided. 
Different headers and footers may be defined for left and 
right pages, with page numbering placed as desired. 

Printing can occur while editing is taking place, in¬ 
cluding immediate printing of the page just edited. The 
version of Easywriter II that 1 tested was unable to drive a 
serially interfaced Integral Data Systems Prism printer at 
full speed; lUS is planning to speed up the new version to 
avoid this problem. 

The program 1 had didn't contain a true global search- 
and-replace function {the updated version is supposed to 
have one). An update of the documentation is planned, 
giving more tutorial examples. 

A few other comments are in order: Online help for 
most functions can be gotten by simply pressing the F2 
key. Whenever you wish to take a break from working, 
you can hit the Escape key, and the page you are working 
on will automatically be stored on disk against the 
possibility of some system mishap while you're gone. 
Sections of one document may be tagged to be merged 
with another document. No extra backup copies of files 


Text continued on page 196 


Property 

Easywriter II 

Volkswriter 

Wordstar 

The Final Word 

Price 

$350 

$195 

$495 

$300 

Printed 

documentation 

9Vi- by 8' by IV^’tnch 
binder, 92 typeset pages, 
5-page index; linen-covered 
box; function*key sticker 

9- by 7- by 1 Yj-inch 
binder, about 70 typeset 
pages, 5-page index 

12- by 10‘ by 1 y 4 -inch 
binder, 230 pages, 5-page 
index, 14 pages specific 
to IBM PC: pocket 
reference card; separate 
tutorial workbook 

12- by 10y4- by 2y^’inch 
binder. 402 pages. 8-page 
index: reference card; 
function-key chart 

Minimum 

practical 

hardware 

configuration 

64K bytes of RAM. 

80 character display, two 

5 Vi-Inch floppy-disk drives 
(reviewed version supports 
only single-SEded drives), 
and printer 

64K bytes of RAM. 
80-character display, one 

5 V#-inch fioppy-disk drive, 
and printer 

128K bytes of RAM, 

80'character display, two 
5^/4-inch disk drives 
(double-sided recom¬ 
mended), and printer 

128K bytes of RAM, 

80’C ha racier display, two 

5 V*-inch double-sided 
floppy-disk drives, and 
printer 

Maximum 
number of 
characters 
directly 
manipulable 

window sees only one page 
at a time; number of pages 
in file varies with disk size 

with 12aK bytes, 58,570 
characters; with 64K 
bytes, 15,370 characters 

varies according to disk 
size 

varies according to disk 
size and user-set size of 
swap file 

Editing 

universe 

window into one page of 
file 

window into buffer in 

RAM 

window into buffer auto¬ 
matically paged to and 
from disk 

window into buffer auto¬ 
matically paged to and 
from disk; supports two 
windows and multiple 
buffers 

Command 

structure 

mode-oriented; uses menus 
and special- and asslgm 
able-function keys plus Alt 
and Shift keys 

uses special’ and assign- 
abie-function keys plus 

Alt key 

control keystrokes 
organized by two-level 
menus, limited function- 
key support 

control keystrokes 
organized by three-level 
menus, user-definable 
function-key support; 
mode-oriented 

Tutorial 
course for 
beginners? 

first chapter in user's 
manual 

files for online tutorial 
provided on disk 

separate stand-up begin¬ 
ner's workbook (intro¬ 
ductory textbooks avalF 
able from independent 
sources) 

nine chapters of user's 
manual, some chapters 
also provided on disk for 
online practice 

Online help 
during editing? 

separate screen displays 
explaining function keys 
and editing procedures, 
placed on screen after user 
types F2 

brief descriptions of 
function keys placed on 
screen after user types 

FI 

command menus appear¬ 
ing at top of screen after 
user types proper control 
character (menus may be 
suppressed by expert 
users) 

command menus at top of 
screen appearing after 
user types Control-X, also 
brief messages on com¬ 
mand sequences and key¬ 
stroke functions 


Table 1; Comparative properties of four word-processing progratfis for the IBM Personal Computer. 
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Mine Thousand 
Mine Hundred & 
Minety Dollars. 



3 USERS. 21 MBYTES 
WINCHESTER. 320K RAM. 

AND YOU CAN ONLY GET IT 
FROM GIFFORD. 

Look at that price again. We were a little 
skeptical at first, too. But after checking 
our totals we knew we^ finally done 
it: developed a nuilti-user, 8“16 bit 
obsolescence-proof hard-disk computer 
system, complete with dBase II™ Super- 
Calc-86™ and MP/M-86™ for under 
$10,000,Expandability's a breakthrough, 
too. You can add four additional users 
for just $600 each, plus terminal. 

IS IT 8 BIT OR 16 BIT? YES. 

Like you would expect of a Gifford 
computer system, it can run any 
combination of 8 and 16 bit CP/M 
programs simultaneously So, on top of 
all the thousands of 8 bit CP/M 
programs available, youll also be able 


to take advantage of any of the more 
powerful 16 bit programs.., and run 
them at the same time. And when we 
say it works, it really works. Mter all, 
we were the folks who invented 8-16 bit 
operating systems. 

STOP LOOKING. AND START 
CUTTING. 

Send us the coupon and well send you 
a brochure detailing all the advantages 
of going with Gifford. Such as, our 
exclusive networking and multi-tasking 
telecommunications packages, our two 
year warranty and the benefits of select¬ 
ing an IEEE 696/S-lOO bus-based system. 

There^s lots more to tell, but if youVe 
a business or technical professional 
looking for an obsolescence- 
proof, multi- user hard-disk computer 
system that features expandability 
and dependability, plus complete 
service and support at an incredibly low 
price, stop looking and cut the coupon. 

And by all means, wait 
for our brochure before 
you make any investment. 


Gifford Computer System 321 
Includes: 

320 K Static RAM Memory 

Two 8'^ DS/DD Floppies 2.4 Mb 
Formatted 

Gifford F5’21 Winchester Drive 2lMb 
Formatted (27 Mb Unformatted) 

CompuPro Enclosure 2 With: 

IEEE 696/S-lOO bus 
91/0 Ports 
20 bus Slots 

dBASE II 

SuperCalc-86 

MP/M-86 

Terminals not included. Compatible 
with alt standard R5-232 terminals and 
printers. 

MP/M 8-16 is a proprietary implementation of 
MP/M-S6 and was configured for CompuPro by 
Gifford Computer Systems. CP/M and MP/M are 
registered trademarks of Digital Research. Super- 
C^c is a trademark of Sorcim. dBase II is a trade¬ 
mark of Ashton-Tate, CompuPro is a trademark 
of Godbout Electronics. Prices and specifications 
subject to change. 

Gifford Computer Systems is an 
authorized CompuPro Systems Center. 


1922 Republic Avenue, San Leandro. CA 94577 
(415) 895 “0798 A division of G&G Engineering 
I'D LIKE THE WHOLE STORY. 

Please send me your brochure- 

Name. _ _,Title_ 

Organization. . 

Address- 
City^ 


_ Stale- 


Term fna is not included^ 


Phone-.- ______ 

P Please have a representative call me. 


GIFFORD COMPUTER SYSTEMS CENTERS □ SAN LEANDRO, CA 94577 (415) 895-0798 O SAN FRANCISCO, CA 94104 (415) 391-4570 
□ LOS ANGELES, CA 90064 (213) 477-3921 □ OKLAHOMA CITY, OK 73112 (405) 840-1175 □ HOUSTON, TX 77046 (713) 877-1212 □ 


Circle 208 on Inaulrv card. 

























We hereby certify that your purchase from Discount Software represents 
the lowest price sold anywhere. If you find a lower price on what you 
purchased within 30 days, send the ad and we’ll refund the difference. 


Discount Price 


CP/M 


WordStar/Mai Imerge ..$399 

WS/MM/SpellStar.$549 

Customization Notes.-$44 


ARTIFICIAL INTELLIGENCE 

Medical (PAS-3). $649 

Dental (PAS-3). $849 

ASHTONTATE __ 

$477 dBASEII... 

^ ■ calj^for pric^ _ 

Finandai Planner . ..$595 

Bottom Line Strategist..$349 

ASYST DESIGN/FRONTIER 

Prof Time Accounting ...$549 

General Subroutine ...$269 

Application Utilities----$439 

DIGITAL RESEARCH 
CP/M 2.2 

Intel MDS . $135 

5149 Northstar 

5159 T^S^ Modem 

Micropolis . $175 

598 CBasic-2 

Display Manager.$319 

Access Manager.. $239 

Multiplan . $219 

5449 PL/1-SO 

BT^ . .. $179 

MAC . $85 

RMAC... $179 

Sid. $65 

$90'z-sid' 

DeSpool.$49 

CB-80. $459 

Link-ao.$90 

FOX & GELLER 

Quickscreen.$135 

Quickcod e. .$265 

565 

MICRO-AP 

S-Basic.$269 

Selector IV. $295 

Selector V.$495 

MICRO DATA BASE SYSTEMS 

HOBS.$269 

MDBS.$1099 

DRS or QRS or RTL. $319 

MDBS PKG.$1999 

MICROPRO _ 

5289 WordStar 
5199 Mail Merge 


5199 SpellStar 


DataStar.$249 

InfoStar. $349 

ReportStar. $254 

Wordmaster.$119 

Supersort I.$199 

Calc Star.$129 

MICROSOFT _ 

5229 Basic-80 
5329 Basic Compiler 


5349 

5549 


Fortran-60 

Cobol-80 


M-SotI..... 

.$175 

^150 

MuSimp/MuMath.. 

.$224 

MuLisp^O .. 

.$174 

ORGANIC SOFTWARE 


Textwriter III.. 

.....,$111 

Databook 11 .... 

.$269 

Milestone ... 

..$269 

OSBORNE (Mcgraw/Hill) 


G/L, or AR & AP. or PAY ... 

. *_$59 

All 3. 

.$129 

AII3 + CBASIC-2 ........ 

.$199 

Enhanced Osborne.. 

$299 

PEACHTREE 


G/1. A/R. A/P PAY. INV 


(each]. 

..$399 

P8 Version .... 

. .Add $234 

Peachcalc......._... 

.$249 

Other, _ ... 

.. Less 10% 


5249 SuperCalc 


.$157 


Disk Edit.. $89 

Encode/Decode II. $84 

Optimizer ..... _ , $174 

Term IL .... ......$179 

Utilities I or II ... $54 

SOFTWARE DIMENSIONS/ 
ACCOUNTING PLUS 

1 Module. . $399 

4 Modules . $1499 

All 8. $2799 

UNICORN 

Mince or Scribble (each).$149 

Both .. $249 

The Final Word . $270 

WHITESMITHS 

"C" Compiler ..$600 

Pascal {inci "'C' ).. $850 

■PASCAL" 

Pascal/MT+ Pkg.$429 

Compiler.$315 

SPProg . .....$175 

Pascal Z... $349 

Pascal/UCSD 4.0. .....$670 

DATA BASE 

dBASE II...Call 4?? 

FMS-80. ...........$799 

FMS-81. $399 

Condor I a IN. Call 

Superfile. $159 

WORD PROCESSING'^ 

Perfect Writer ..$189 

WordSearch .....$179 

SpellGuard... .$199 

Peachtext. $289 

Spell Binder... $349 

Select. $495 

The Word. $65 


STAR COMPUTER SYSTEMS 

G/L. A/R, A/R Pay (each).$349 

All 4_ .,..$1129 

Legal or Property MgL $849 

STRUCTURED SYSTEMS 

Business Packages (call) 

SORCIM 


$ "I The Word Plus 

Palantier-1 (WP).. 

...$385 

“COMMUNICATIONS' 


Ascom. 

...$149 

BSTAM or BSTMS. 

$149 

®130 


$20 Move-it 



Act................ 

SUPERSOn 

Ada ... $270 

Diagnostic II. $89 

Disk Doctor .. $89 

Forth (8060 or z80)..$149 

Fortran .. $319 

Ratfor ..._ $79 

C Compiler..$225 

Star Edit ...$189 

Scratch Pad .. $266 

StatsGraph.....$174 

Analiza II... $45 


"OTHER GOODIES ’ 

Micro Plan... $419 

Plan 80. $495 

Target PlannerCalc. $79 

Target Financial Modeling.$299 

Target Task. $299 

Tiny "C... . $89 

Tiny "C" Compiler.. $229 

MicroStat.. $224 

Vedit... $130 

MiniModel ... $449 

StatPak. $449 

Micro B+.$229 

String/80 .. $84 
































































































































































































These remarkable savings represent only half the story of Discount 
Software. The other half is our reputation for prompt, courteous, and inform 
ative service. We are always available, always ready to help. 


String/80 (source). 
[SIS CP/M Utility.. 

Lynx... 

Supervyz. 

ATI Power (tutorial) 

Mathe Magic. 

CIS Coboi. 

Forms II 

Graph Magic . 

Sasic. 

Zip MBasic, CBasic 


$279 

$199 

$199 

$95 

$75 

.$95 

$765 


PEACHTREE 

G/L, A/R, A/R PAY, (each) 

PeachPack P40 ..... 

ACCOUNTING PLUS 
G/U AR,AR[NV, [each]-.... 
"OTHER GOODIES 

Super-Text II .. 

Data Factory.. 

Mini Factory.... 

DB Master .... 

Versaform VS1. 


Fortran (MSDOS) . .. 

'C [MSDOS). 

CP/M 86 ... .. 

"OTHER GOODIES” 
Lotus 1-2-3 

SuperCaic.. 

VisiCalc.. 

Visiplot/trend.. 

Visidex. 

Easyfiler.. 

Mathemagic.. 

dBase II... 

Condor Q & R, Others 

Statpak.. 

Optimizer ... 

Desktop Plan... 


ASHTONTATE 

(See CP/M Ashton-Tate) 
BRODERBUND 

G/L (with A/P)_... 

Payroll.. 

INFO UNLIMITED 

EasyWriter (Prof).. 

Easy Mailer (ProR. 

Datadex. 

MICROSOFT 
Softcard (Z-80 CP/M) . . 

Fortran-- 

Coboi . 

Tasc........ 

Premium Package. 

RAM Card. 

MICROPRO 

(See CP/M Micropro) 

VISICORP 

Visicatc 3.3.. 

Desktop/Plan II... 

Visiterm.... 

Visidex ____ 

Visitrend/Visiplot. 

Visilile... 

Visischedule.__ *... 


"WORD PROCESSING" 

Wordstar. ...$289 

Spellstar. $199 

Mailmerge.$199 

Easywriter.$314 

Easyspeiler .. $159 

Select/Superspell. $535 

Write On... $116 

SpeNguard ..$189 

Textwriter III..$189 

Spellbinder .. .$349 

Final Word .. $270 

"LANGUAGES & UTILITiES” 

Crosstalk. $174 

Move-it. $129 

BSTAMof BSTMS _ $149 

Pascal MT+ /86, SPP.$679 

CBasic 86.$294 

Act 86...$157 

Trans 86 ...$ 115 

XLT06... ...$135 

MBasic (MSDOS)...$329 

MBasic Compiler (MSDOS).. $329 

Both. .......$629 

CBasic Compiler (MSDOS).. .$495 

Coboi (MSDOS).. $649 

Pascal (MSDOS)..$429 


8"single density 

S"OSI 

Superbrain 

Micropolis/Vector Graphic 

North Star Horizon 

NorthStar Advantage 

Osborne 

Heath/Zenith 

Cromemco 

Tele video 

Xerox 820 

Dynabyte 

Hewlett-Packard 125 

NEC 

Eagle 

Apple ll/lll 

Otrona 

TRS-80 Model l/ll/lII 

DEC VT-180 

Altos 

CP/M-86 

IBM PC 

*New formats added weekly. Call for 
information. 


FreeA^th Purchase 


Complete Software Exclusive Service 

L Buyer's Guide “HotUne” 

a ($5.00 value) H Our reputation for cour- 

H Filled with ^ts and H teous and knowledgeable 
la usable advice about ^ service has resulted in calls 
K scores and scores of vA from people who never - 

software pregianis purchased our products, the general public, 

“accounting and business Now a separate "hotline" is 
^strans to word processing available to customers only, 
and utilities. 


Confidential | 
Software L- 
BargainGrams 


DISCOUNT SOFTWARE 

Outside Continental U.S.-add SIO plus Air 
Parcel Post Add $3.50 postal and 
per each item. QalLforrua residents add 
sales tax. Allow t weeks on checks, C.O.D. 13.00 
extra. Prices sul^ect to change without notice. 
All items subject to availability. *Mfir. trade¬ 
mark. Blue Label $3.00 additional mr item. 
CP/M Is a registered trademark of DIGITAL 
RESEARCH, INC. 


1 800 421-4003 

Calif: 1 800 252.4092 

6520 Seima Avenue, Los Angeles, CA 90028 


ORDER TOLL-FREE 
VIA VISA OR 
MASTERCARD: 



























































































































Property 

Easywriter II 

Volkswriter 

Wordstar 

The Final Word 

Longest tine 
length that can 
be set 

255 characters (horizontal 
scrolling possible) 

80 characters 

240 characters (horizontai 
scrolling possible) 

65,535 characters (no 
horizontal scrolling; line is 
wrapped back onto 
screen for display only) 

On-screen 
status 
informatJon 
shown during 
text entry and 
editing 

text-object mode in use: 
percentage of document 
disk used; current date; 
cursor position (column, 
line, page); document 
name; margins; tab stops: 
page center; right-hand 
word'wrap zone; other 
transient messages 

disk drive being used for 
file accesses (logged 
drive); cursor line and 
column; percentage of 
buffer unused; cursor is 
enlarged during insert 
mode; additional transient 
messages 

active file name: current 
page; cursor line and 
column; insert mode on 
or off; line spacing: 
margins and tab stops; 
page breaks: various line- 
ending codes; optional 
command menus; other 
transient messages 

version of The Final Word 
in use; text insert/align¬ 
ment mode; current 
buffer name; file name 
associated with current 
buffer; percentage of 
buffer contents behind 
cursor; if buffer has 

been modified: " if 

new deletions will be ap¬ 
pended to old; ''H ’ If new 
text will be highlighted; 
current *Verb" (actually 
adverb); transient 
messages 

Screen 
location of 
status 
information 

three lines at top, normal 
character attributes 

bottom line, Inverse video 

top two lines (if menu 
suppressed) of rightmost 
cotumn; menus occupy 
several iines at top of 
screen, in both normal 
and bright intensities 

next to-bottom line, 
inverse video; transient 
messages appear on 
bottom line: menus on 
several lines at top of 
screen 

Use of IBM PC 
function keys 

extensive, mandatory: uses 
Alt and Shift keys with 
assignable keys; function- 
key sticker provided 

extensive, mandatory; All 
key doubles functions; 
on-screen key menu 

optional; curious choice 
of key assignments 

optional; uses Alt, Shift, 
and Control keys with 
assignable keys; key 
chart provided: 
assignments may be 
changed by user 

Action of Del 
key 

deletes current text object 

deletes character to the 
right of cursor 

deletes character to the 
left of cursor 

deletes character at 
cursor 

Action of back- 
arrow key 

nondestructive backspace 

destructive backspace 
(replaces character with a 
space) 

nondestructive backspace 

delete character 
backwards 

Decimal tab 
stops? 

yes 

no 

yes 

no 

Column-move 

capability? 

no 

no 

yes 

no 

Possible 
insertion of 
nonprinting 
ASCII control 
characters? 

no 

yes 

no 

yes 

Formatting 

scheme 

on-screen 

on-screen; some printing 
parameters stored in 
disk flies 

on-screen 

both on-screen and 
embedded-command 
formatting possible 

Transition time 
from edit mode 
to printing 
start (includes 
answering 
queries as fast 
as reasonably 
possible) 

reviewed version: 25 sec¬ 
onds for 28.469-chafacter 
(or 9-page) file 

128K-vers ion: 16 seconds 
for 28,469-character file 
printed directly out of 
buffer; 64K-version: 48 
seconds for same file, 
includes saving to disk 

60 seconds for 28,469- 
character document, 
includes 
saving to disk 

for 2e,167-charac1er 
document, without 
embedded-character 
formatting: 1 minute, 35 
seconds: for same docu¬ 
ment with formatting: 4 
minutes 

Print while 
editir^g? 

not refiably 

no 

yes 

yes 

Obtain file 
directory 
without leaving 
program? 

document files only 

1 

yes 

yes 

yes 

Can user 
change default 
parameters? 

some (with menu-driven 
utility program) 

those in format (.FMT) 
flies 

only printer-support 
parameters 

most print and edit 
defaults (with menu-driven 
utility program) 
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m i ^ 


% 








Kangari^ 


























k 








t'l! 



in QUALITY and PRICE! 


angoroo-the best disk at any price! 

CERTIFIED 100“/o ERROR FREE 

I REINFORCED HUB RINGS 

ALL KANGAROO DISKS ARE 
'PACKAGED IN A HARD UBRARY CASE 

i 

! 10 YEAR WARRANTY 


I Try A Box 0{ 

■ Kangaroos On Us! 

We. are so convineed Kangaroo is the best 
disk you can buy that we make this offer. Buy 
a box of Kangaroos, if for any reason you are 
not satisfied with the quality of Kangaroos, 
return them within X days for a fuU 
refund — no questions asked. 


EXCLUSIVE NORTH AMERICAN 
DISTRIBUTOR: 


Suggested List Price 

^ inch Single Sided/Double Density $29.95 
4 inch Double Sided/Double Density $39.95 


taiCSQCCHHUIE 
BUSINESS- 


UnHINISTHATlVEOfFtCeE: lOlS STM STflSET, GOLDEN, COLOflADO |U:S A.I 
TELEPHONE; j3Q'3V2?M430 ' ' ' TWX:91t>.334-0191 


Circle 537 on Inquiry card. 



Property 

Easywriter II 

Volkswriter 

Wordstar 

The Final Word 

Document 
assembly 
during editing 

includes "tagged” sections 
of other document files 

can Include entire files 

can include entire files; 
marked blocks of files 
may be written to disk 

marked blocks of text 
may be transferred 
between two buffers 

Document 
assembiy 
during printing 

no documented method 

can embed entire flies in 
output 

needs optional Mailmerge 
program at extra cost 

can embed entire files in 
output 

Accept 

operator input 
for immediate 
inciusion in 
printed 
output? 

no 

no 

needs Mailmerge 

yes 

Automatic 
formatting 
capabilities 
(other than 
defaults) 

multipie-nne headers and 
footers, alternating left and 
right 

page formatting through 
,FMT flies 

single-line headers and 
footers 

extensive and complex 
capabilities through 
embedded commands 

Default text- 
justification 
style 

flush-left (ragged-right 
margin) 

flush-left (ragged-right 
margin) 

fully justified 

fully lustlfied (as 
distributed; user can 
change) 

Can docu¬ 
ments be 
printed without 
being saved to 
disk? 

yes 

yes 

no 

no 

Difficulty of 
changing from 
single spacing 
to double 
spacing 

difficult 

easy 

difficult 

easy, requires use of 
formatter 

Can text be 
searched for 
printing 
attributes? 

no 

yes 

no 

yes 

Printers sup¬ 
ported (not all 
printers can 
output all text 
attributes) 

IBM Parallel Printer; Epson 
MX-80; Diablo 1610*; 

Diablo 1650 (with sheet¬ 
feed); Diablo 630*; 

NEC 5510*; and C Itoh 
Parallel* (others, without 
full capability 

*requlr6S adjustmenl of 
numeric parameters from 
chart 

IBM Paraiiel Printer; 

Epson MX-80 (with and 
without Graft rax); Smith- 
Corona TP-1; Brother 

HR-1; Comrex CR-1; 

NEC a023-A; and NEC 

3550 (other printers, 
without full capability) 

IBM Parallel Printer; 

Epson MX-80: Diablo 
1610/1620; Diablo 1640/ 
1650; Diablo 630: NEC 
5510/5520; NEC 36501; 
Qume Sprint 5; and C. 

Itoh Starwriter (others, 
without full capability) 

tpartiaf supporr 

IBM Parallel Printer; 

Epson MX-80 with 

Graftrax; C. Itoh 8510; 
Leading Edge Prowrifer; 
Diablo 1610/1620; Diablo 
1640/1650/630; NEC 
e023A; NEC 3550; NEC 
5510/5520; Qume Sprint 
9/35; IDS 440/460; IDS 
Prism; Centronics 

737/739; and Radio Shack 
Daisywheel II (others, 
with varying capability) 

Special 
features of 
disk-file format 

nonstandard file format in 
tested version: 
conversion utility produced 
normal PC-DOS files; new 
version to use PC-DOS files 

"1" character (ASCII 
decimal 20) at hard 
returns, *'§" character 
(ASCII decimal 21) at 
page ends; otherwise 
normal PC-DOS files 

high bits of character 
byles set at ends of 
words and at soft returns; 
soft (ghost) hyphens and 
other special attributes 
use nonprinting ASCI! 
values 

normal PC-DOS files; high 
bits of character 
bytes set only in 
highlighted text 

Checking of 
spelling 
integrated into 
program? 

no 

no 

yes (with optional pro¬ 
gram Spellstar at extra 
cost) 

no 
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PRICE 


Hng language 


CQhmi 


Inteiwtm 

VkkoiBscSifS^n^^ 


rjo: 1 

THE INTERHAnOHAL INSTITUTE 
OF APPUEB TECmOimY 
Zt2t WISCONSIH JOIENUE, NW 
WASHINGTON, D.C. 20007 


(202) 965-7410 


QTY 


DESCRIPTION 


I TOIfCHE S YSTBIt.biMm a fully 

ifesfr-ftw aielo sure, housing: 

• JUVl£ II motherboard with 64K 

Single floppy disk drive and 
controller card {256K} 

HAT touch sensitive color monitor | 

NOMEEH laser videodisc 

HAT video/ toueH'i^rfi 


-U iv-rmt- f -j I 




V 


































Property 

Easywriter II 

Volkswriter 

Wordstar 

The Final Word 

Most annoying 
character is tics 

multiplicity of text-object 
modes; (in version tested) 
Incompatible disk format, 
singie sided-disk use even 
on double-sided drives, 
necessity to change disks 
for routine functions; lack 
of abiiity to search text for 
printing attributes 

block operations by 
groups of lines only; 80- 
character maximum line 
length; [to expert users) 
required us© of function 
keys 

unchangeable default 
conditions; tedious 
method of printing same 
text in two different 
formats: lack of planning 

In adaptation to IBM PC 
hardware; lack of ability 
to search for printing 
attributes 

enslavement to forward 
and reverse modes for 
most editing operations; 
lack of single-line screen 
scrolling; inadequate dif¬ 
ferentiation in documenta¬ 
tion between certain 
similar features; require¬ 
ment of two return 
characters between 
paragraphs; inflexible tab- 
setting 

Most pleasing 
characteristics 

long, descriptive document 
names (30 characters in 
length); use ot ordinary 
"cut-and-paste" terminol¬ 
ogy; accuracy in the 
reproduction of IBM's 
documentation binder 

quickness of screen 
scrolling; simplicity of 
design; storage of canned 
formats; ability to insert 
almost any ASCII char¬ 
acter into text 

efficient grouping of 
control characters for 
cursor movement and 
other of ten-used opera^ 
tions, variable amounts of 
user prompting through 
repressible menus 

extreme flexibility; pro¬ 
tection against inter¬ 
ruptions and system 
crashes; ability to view 
and edit two documents 
at once in two visible text 
windows; provision of 
Control-T command to 
correct two-character 
transposition typos 

Miscellaneous 

comments 

Special telephone-he ip 
service may be purchased 
for $70 per year. Second 
serial port cannot be used 
for printer. 

You purchase a version 
tailored lo run on a 
64K-byte system; when 
you send in the registra¬ 
tion card, you are sent 
the 128K version. Owners 
of version 1.1 may 
receive an upgrade to 

1.2 for $20. 

Wordstar has provision 
for helping hyphenate 
words during reforming of 
paragraphs- Text is dis¬ 
played on screen in 
bright attribute, menus In 
normal attribute 

TFWINM (see text); does 
not use "meta ■ char¬ 
acters for commands. 

Uses Recover program to 
maintain swap file. Printer 
paper may be offset to 
save forms. Screen-high- 
lighled text shows up in 
blue on a coior monitor. 


Co-owner Jack Abbott says, “/ hope you've been reading my review series m icrosoft Basic ao S265 

in Byte magazine on Database lyianagement Systems. Please call me at Microsoft Basic Compiler ' ^ ' .S295 
(602] 842-1133 if I can be of help in solving your software r©C7u/remenfs “ Accounting Plus Modules . .S48S ea 

Peachtree Peach Pak.AR.ARGL $375 
Peachtree Magic Wand< Spell Checker, Mail 
List . . $350 


CALL TOLL FREE FOR ORDERS 

1 - 800 - 421-3135 

CB-80 .$415 

Datastar -.. $215 

Supersort... $175 

#Supercalc .,..$ 195 

CP/M Power. $135 


Program names prefaced with' #"' available 
also for IBM PC 


ffT C S AR PAY ARGL without the RAM or the software 


IBM Disc Controller Adapter w/par or serial 

port. $249 

Seven Function Board—64K expandable to 
256K, par port, async port, realtime clock 
w/battery, game paddle port, print spool 
software, ramdisk software. 1 year warranty 

$395 

Piggyback Board—Expands multi function 

board by 256K [No Ram) . SI 50 

64K Ram expansion ..... $75 

4 Function Board, same as 7 function board 

$250 


#Ashton-Tate DBase II 
tfCondor111 ......... 

#T.LM. 

#fnfostar. 


Call .$400 or $1 25each module 

Call Target Systems Planner Calc . , $85 

$365 #MOVE-ITCMicroto Micro COM & MODEM) 

Call S105 

FoxGellerOuickscreen ... $135 


Package Price, Wordstar Mailmerge, Spell 
Checker, for CP/M 80 and for IBM PC 

.$445 

Above package with Spell Star . .. $495 

#Wordstar..$285 

ttMailmerge. ... .$125 

# Wordstar & Mail merge .... $395 

#Spellstar.$145 

Calcstar. $135 

#Aspen 50K SpeM Checker. $50 

C-Basic .$115 

Lotus 1.2.3 (IBM Only] .$375 


-I SPECIALS 


#TCS AR, PAY, AP, GL Augmented 
Version , $400 or $125 each module 


dBase 11 irx^ludes special extra disk of 
example programs including inventory, 
invoicing, and mail list at no extra 
charge. Also included is Evervmans 
Data Base Primer , 300 pages on 
dBase IL .... Call 


64K RAM expandable to 256 w/Async port 

.. , $295 

Tandon 100-2 D/S D/D Drives 320K for 
IBM PC . ... .... Call 

5MEG Winchester w/removable cartridge 

.Call 


[lURREHOUg SOPTUJflRg 

Orders-Call 1-800-421-3135 
Technical Information— 

C602) 842-1133 
4935 W. Glendale Ave. Suite 12 
Glendale, Arizona 85301 


ALL PROGRAMS GUARANTEED LATEST VERSION - FULL DOCUMENTATION 

Prices reflect 3% cash discount. Please add $5.00 per order for shipping. Price & availability subject to change without notice. 
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^PmPUTER UJflREHOUSe 


CALL TOLL FREE 1.800-528-1054 


Special 800 System 

800 W/4BK, recorder, Pac Man or 
Star Raiders, Joysticks.. $640 


1200 . 

.Call 

800C48K) . 

.$525 

400 .... 

.. .$225 

810 Disk Driv® __ ...... 

....$440 

860 Interface.. 

....$170 

410 Recorder 

. $75 

830 Modem .. 

....$155 

COMMODORE 


64...... 

....$395 

AXLON 


Rampower 48 for Atari ,.. 

. ..$140 

Rampower 128 for Atari .. 

... $355 

Ramdisk 128 lor Apple ... 

....$355 

Ramdisk 320 for Apple ... 

$1035 

Data Link.... 

. . .$300 

PRINTERS 


Anaddx 


9620A.. .. . . 

..$1445 

C-ltoh 


F-10-Paral!el. 

..$1165 

F-10-Serial.. 

$1165 

55CPS-Seri©s. 

Call 

8510 Parallel (Prowriter),. 

. Call 

Computer International 


Daisywriter 2000 w/16K .. 

... $975 

Daisywrlter 2000 w/48K ,. 

..$1000 

Comrex 


CR-1-S ................ 

.... $67$ 

CR-1-P ... 

.,..$775 

Datasouth 


DS180 .. 

..$1170 

Diablo 


620ROwo/Tractors. 

... $920 

630 RO wo/Tractors.. 

...S1730 

IDS 


Microprism 480.... 

....$515 

Epson 


All models ... 

. Call 

NEC 


PC-S023A. 

....$435 

3510.... 

...S1375 

3550 .. 

...$1835 

7710____ 

...$2050 

7720 ..... 

...$2425 

Okidata 


All models ..... 

. Call 

Smith-Corona 


TP-1 .. 

.... $650 

Star Micixmi^ 


Gemini-10 ............. 

. Call 

Gemini-15 .. 

. Call 

Tally 


1805/1802... , 

...$1455 

MT160I w/Traetors_ 

. Call 

MT 160L w/Tractors. 

. Call 

MT 180 . 

. Call 

Texas Instruments 


810 Basic .. 

. . $1260 

Toshiba 


P1350 ____ 

... $1475 


- 1 SPECIAL OF THE MONTH I - 

NEC 8023A.S435 


DISK DRIVES 


Percom 

Atari S/S S/D 1st Drive . , . . ,S400 

Atari S/S S/D 2nd Drive. S300 

Atari S/S D/D 1st Drive. $525 

Atari S/S D/D 2n6 Drive . . ...$330 
Rana [Drives for Apple) 

Elite) .$265 

Elite 2 .$420 

Elite 3 .$550 

Controller Cw/Drive only) .$75 

1000 (For Atari). Call 

MONITORS 


Zenith 

12" Green Screen.. 

Amdek 

Video 300. 

Video 300A. 

Color I. 

Color II ____ 

Color III . 

BMC 

12" Green. 

13" Color. 

Comrex 

13" Color Composite 
13" RGB. 

NEC 

JB 1201 . 

JB 1260 . 

Taxan 

12" Amber. 

USI 

9" Amber.. 

12" Amber. 

MODEMS 

Hayes Smartmodem . 
Novation 

CAT. 

D-CAT. 

J'CAT. 


$95 

$130 

$145 

$285 

$610 

$360 

..$85 

$265 

$290 

$455 

$155 

$115 

$125 

$130 

$150 


$210 


$140 

$155 

..Call 



nompuTER 

UHVEHOUSE 


VIDEO TERMINALS 

Qume 


QVT 102.. 

.$550 

Televideo 

910. 

.$570 

910 Plus. 

.$570 

920 _*.... 

.$735 

925 ..... 

.$730 

950 ... 

.$915 

970 ... 

.$1100 

Zenith 

Z-19. 

.$670 

Z-29. 

. $640 

ZT-1 Keyboard Only .. * 

.$350 

COMPUTERS 

Altos 

ACS 8000-15 . 

....$3550 

Series 15D ...... 

....$2125 

Series 5-5D. 

. . . $3900 

5*80-10 .. 

.Call 

Eagle II.... 

....$2330 

NEC 

8001 ____ 

_$730 

8012. 

.$470 

8031 ... 

.$730 

APC... 

.Call 

Northstar 

Advantage ..... 

....$2800 

Advantage w/5MB.... . 

....$3600 

Horizonll64KQD . 

....$2625 

Sanyo 

MBC-tOOO w/Micropro Software, 

S-Basio,CPM® . 

.Call 

Above w/2 Drives. 

.Call 

Televideo Systems 

TS-802 . 

...$2599 

TS-802H . 

...$4450 

Zenith 

Z-120.. .. . 

. . .$3100 

Z-110 .... 

....$3025 

DISKETTES 

Maxell 

MD-1 CQty. 100) . 

. $250 

Scotch 

744-0 CQty. 100),...... 

. $225 

Elephant 

s/s S/D [Qty 100 ) . , .. 

. $180 

2222 E. Indian School Rd. 


Phoenix, Arizona 85016 


Order Line: 1-800-528-1054 Other Information: 602-954-6109 
Order Line Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 


Pricas reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer s warranty. Please add $8.00 per order for shipping. 
Prices & availability subject to change without notice. Send cashier's check or money order.. all other checks will delay shipping two weeks. s/aa 
























































































































At a Glance 

Name 

Volkswriter 

Type 

Word-processrng program 

Manufacturer 

Lffetree Software Inc. 

177 Webster St. Suite 342 
Monterey, CA 93940 
(40e) 373^718 

Price 

SJ95 

Format 

5 A^inch floppy disk, PC-DOS [MS-DOS) 

Language 

f8M (Microsoft) Pascal (source code not avarlable) 

Computer 

IBM Personal Computer 

DocumematJon 

User's manual: approximately 70 typeset pages in small loose-leaf 
Dinder, tutorial fries on distribution disk 

Audience 

Beginning users of word processing 


--tftit>swiiirci rtrToi - cmoki wiokc the rflLLowiw: ^ 

3 mmm hll Fries s - store file m n - nnmi me r mm 

t - RITRIEUE RISK PILI T- FONtOlT SElCnflOH Z - BEim mC K - EXIT 

E - mi emm ^ c - cle^r i start wer h help 


voui owra 


J 


COttlAHB.COn 

tHTTST.RAS 

riLtPItLASC 

CIAWAR.TKT 

FERE3 TUE 

IRn-REF.lAl 

i m tauar 


-DIEECTOKY FOR IRIUE I • 


riCTURES.ASC 

irirm.iAS 

CREENBRS.^C 

wyiirTHi.TWS 

EHCAUREJ.TW 

l»l-VrFC.TTU 


let TAR.TVS 


FRtlllE.ASt 

MorriAS 

RRZ5«,d(E 

leHIte.TSU 

{XCAFIIt.TCT 

leHRtr.Tvs 


LAniR-C.MS 

SETUFEJAE 

in-vr-i.iws 

ETERHITV-TUS 

Ht-ATAG.tAX 

let-ATAC.lVS 


SCRNRIflP BAS 
VBmorrr.Asc 
Lim2t.BAS 
WUITSEJC TEM 
let-vr-z.nsE 
FRIERIS. TW 


Photo 5: Vo/ZcsTyrifer consistently places the list of major menu 
choices at the top of the screen, with subsidiary information ar¬ 
ranged underneath as required, Shown here is the main menu, 
which appears on the screen after a brief graphical diversion. 


Text continued from page 186 

are made unless you give explicit commands to cause it. 
No automatic-hyphenation functions are provided. A 
crude kind of "undo" command can, under most condi¬ 
tions, cancel changes to a page made since it was called 
up. Some other specific features are delineated in the 
comparison in table 1 (see pages 186-194)* 

Volkswriter 

Volkswriter, or VW as its devotees cal! it, was one of 
the first alternatives to the original Easywriter* VW runs 


under PC-DOS and is one of the few word-processing 
programs for the IBM PC that can be run (although not at 
top performance) on a fairly small hardware configura¬ 
tion, i.e,, 64K bytes of user memory and one SVSi-inch 
floppy-disk drive, Lifetree Software provides two dif¬ 
ferent sets of program files (see photo 5) for registered 
users of VW: one set, to be used in systems with 64K 
bytes, contains separate programs (linked in execution by 
batch files) for Volkswriter's editing and printing func¬ 
tions; the other set, to be used with 128K bytes or more, 
combines the two programs into one. 

In keeping with its modest hardware demands, 
Volkswriter is moderately priced. With a suggested list 
price of $195, VW is the least expensive of the four tools 
considered in this article. The program is simple in 
design, and 1 found it quite straightforward to use for 
modest writing projects. It's a no-frills piece of software: 
it has just enough features to get most jobs done, 

Lifetree Software doesn't come as close as Information 
Unlimited Software in imitating IBM's user's manuals, 
but some thought was given to the matter, because the 
loose-leaf binder and box are roughly the same size as 
IBM's, although covered with slick paper instead of linen. 

To initiate first-time users to the concepts of word pro¬ 
cessing and its peculiarities, VW depends less on the 
user's manual than on a series of interactive lessons. You 
take the lessons by editing a set of files that comes on the 
Volkswriter distribution disk* I found the lessons to be 
well done except for a couple of problems, such as a 
search-and-replace lesson that became unintentionally 
modified by being searched and replaced, (These glitches 
can be considered minor if a knowledgeable user can be 
consulted by the person taking the lesson.) 

In contrast to Easy writer ITs page orientation, 
Volkswriter treats the display screen like a window onto 
a large, continuous buffer, or storage area, containing the 
entire text you are editing. Both the buffer and the 
Volkswriter program itself must fit simultaneously in 
user memory, so that the amount of text you can work on 
in a 64K-byte system is limited to around 15,000 
characters. But this limitation makes possible great speed 
in moving the window around in the buffer* You never 
have to wait for the word-processing program to read 
more text from a floppy disk; it's always immediately ac¬ 
cessible. In a 128K-byte system, you can work on a buffer 
size of as many as 60,000 characters. The status line at the 
bottom of the screen tells you what percentage of the buf¬ 
fer is available for entering text, although for some 
reason it starts out at 93 percent empty instead of 100 per¬ 
cent, 

Like Easywriter II, Volkswriter uses the 10 assignable- 
function keys heavily to invoke various commands; the 
Alt key is used to double the commands available with 
the assignable-function keys. Also as in Easywriter II, 
you must use these keys; there is no alternative for the ex¬ 
pert user* The keys of the numeric/cursor-control keypad 
on the right side of the keyboard are used also as they are 
marked* My feelings about having to use the assignable- 
function keys in Easywriter also apply to VW, but I 
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Okidata MICROLIME 92 



$ 524.88 UPS DELIVERED 

• 1 SO par second, bi^irootional, loglC'SeeKIng printhead action 

with 80 a 40 cps hi-res correspondence prior modes 

4 9 X 9 matrix produces carrespondance, 10, & 17 opi with true descenders;^ 
double width a download oplior> for character eels standard 

• Subscripts, superscripts, underlining, bacKspace. & forms contnol 
« Friction a pin teed paper handling takes up to 3'Part forms ia s”) 

• Centronics paraNel or R3-932C Ir^terfacing {specify} 

MtcralinaSa (195 column*).$884.58 


C. Itoh F-10 Starwriter 



$ 1379.88 UPS DELIVERED 

• 40 characters per second, bi-directional, logic seeking printhead action 

• 138 column, f riel Ion fed, takes 1S” paper 1,3'paft forms 

• 98 character set, fully-formed letters on Piablo-compatible 
daisywheels for optimum print puallty 

• Subscripts, superscripts, ur>derllning, backspace, & forms conlrp] 

• Centronics parallel orRS'232C intertacing ilspecity} 

F'10 Prmtmast*r(55 cps).$1878.88 

F-10 Tractor (Starwriter/Printmaster).. $289.88 


PRINTinS 


iPlS)... MOW.M 
I PAS} iispR.ie 


^ntdexWP-eoOOAlfJ 
AoidexDP &MIA 
Anadex DP 9820A 


CRntronie* 

Centronics 122 (P).$8».M 

Cen(ronlcsi22 Rl---- tMt.M 

CentrQnlcs3$2{P&SJ.. «ieS4.e« 

Ceninonica 383 ^PAS .. 8l3se.es 


e. Itoh 



C. lioh Pttwriter. , , .. Siee.SS 

wyRS-232C . eooe.M 

C. Hoh prowntar 2 . iy34.80 

W/FIS-232C .. .. i7ee,es 



Doioyseritor 


Dalaywrllar 2000 4BK butter £ PAS) 

sold only w/csbie it'iie.ee 

Tractor. $l4e.Ba 

Shaetteeder . i73B.8a 


Diablo 620 (Sk.eiOSe.BA 

Diablo 630 Si. eieee.BA 

Diablo 630 KSR i Sk. e8se4.e8 

e30/630KSH Tractor.8888.88 


Star Micrdnlca 



1*88.88 
. |4T8.8B 
, iSM.SB 
. *878.88 


PRINTERS 



lOSPnimeOlPtS) 

above w/grapliice. 
above wysheetfeed, 
above wya-color.. 

IDS Priam 132£P*S) 
above wygisphica ,.... 
above w/Bheelfeed... 

akwve wy4-CDlor. 

IDS Micropriem (P8SJ 

Okidata 

Microline flO lP> 
Microlme e2AiP8S) 


*1104.80 

*1188.88 

*1184.88 

•18*8.88 

•1188.88 

81 ** 8.88 

•1488.88 

81888.88 

•878.88 


***8.88 

8418.88 



82A Oklgraph ROM 
SCiy 62 A Tractor. 


•48.80 

888.ee 



Information 4 Orders 

(603)-881-9855 

OrdArs Only: (800)<343<0726 


No Hidden Charges 

FREE UPS shipping on all orders—No extra charge to use credit 
cards—Ail equipment shipped factory fresh with manufacturer's war¬ 
ranty—COO orders accepted ($10 tee added}—No purchase orders 
accepted—No foreign or APO orders accepted—Minimum $50 per 
order—This ad prepared in February: prices are subject to change. 



NEC PC e023A fPI. *488.1 

Quma 



Ouma Sprint 11 + Parallel or RS-232C, 
Includai ubiaa. *1441.88 

SiaKh-Corona 

Smith Corona TP-l ... **78.8* 

Spflcily eithar 10 or12 cpi, 

S paraflel or R&-232G inlbdacc 

Tran etar 

TranatariaO ..STB8.SB 

CALL lOft MICE* on Cmnon. Dald' 
south, Epson. Mannsamann Tally, Pan¬ 
asonic, Ricoh. Sllvar Re«d, i Others 

Intarfflcaa 

MAtO oard/aable.*138.88 

IDS PKASO carb/cable 81 88.48 

Rarallol C.Brd w/cabl6 . *88.88 

Qrflppl€T+ w/cable *1 41.48 

CBMyPET w/caUe.8118vM 

TRS-eO Color RS 232C Eo 

ParaFlel,w^cablB ..*81.48 

ViCyCommodore 64 Serial Intar- 
lac8 w/cdbie. . *148.48 

Psrsllil Oablii 

IBM-PC.. *80.88 

TRS-ao Modal i/kii.iia.a* 

TRS ao Model Hyt 6* 18 . 8 * 

Atari BOO.... *88.88 

08k»me-i ^ECEdSaj.$81.88 

Pri&m 40yi32yMicroRrl9m Centrontca 
oabio adapter.. *10,00 

Can ironies maia/maie.|8*.*8 

Cervtronlcs meie/fomals.*88.88 






RS- 938 C Giklli 

DB-25 maie/mele.,, m . 8*8.88 

OS 25 male/fomeio 8*8.88 


HIGH TECHNOLOGY AT AFFORDABLE PRICES 

THE BOTTOM LINE 


MILFORD, NH 03055-0423 □ TELEPHONE (603) 881-9855 


Circle 73 on Inquiry card. 


BYTE Miy im 197 


































































---— FUNCTIOW lEV RCFEREHCC CUIfrE . 

ifEY Ti n F3 N R» ffc r? Ft n Flu i 
J¥ itself: help *f(LE «OIlD ULOCI -IH.OCI FIM »EFO|»1 T^I^TIAIK; RE Ct[ 

uiTH ait: rmirt iriLE *im -iihi mm tcm hefl -BLOCti cemer emit | 

Kaa «ll tb«( you flKfirct rr«i 9 BIS: ch^ti ll>'c» \& 

fjLtt kiintencucfl fi-oirad» S levs 1 1 of »ller 4ci:e^ss, repote t^^top 
dpfcfitlati, public 4nB private MPieges tHi 3 AifFeretit pottiya 
btseitl, g«ygiR| ^Itcuislon lectlai (not *v«iL«ble on nesL cwerciil 
pro-grMK'!)« IIS~232 driver uitK Aii^bly Soerce code 4nd ct^er fuoctloas 
phd Fttlirett. The frofriB mns ioder NEUDiJSRB aod hUI pork Hith 
ally uottr'iitMier po^oi. For Morr InFanKtioip C4ll Tbe Fred laard 
it bBJ-55B-t212p iiid leive your tiom! aed lelephoie miaber li> 4 
terainitlap ■ittiae. nlte Frederick 

FRtm: 9m TIRE BATE SEFfT: SUIJICT^ HIT lARID 

mra. <H>extp er <E>nd: r 

This It to ioiwuncfr the opeiiTit of i ftvm IIS ctllid the 
luppy IIS- letidct the reiaJir feticiriet of t IISp Ikii one 
offers t free sofitftrB dMuloid tystea fuiita P1ADIFt/(7tl>. 

UeUp fiDl entirely free... Yoa Miiit Fint yPloid u profroB 
to th« to tike idutotiae of thti feutore, Tkli !■ not ay 

hut I hmug icceited it t muiher of tiaesp lid I _ — 



Photo 6: T\/pical screen display in Volkioriters edit mode. By 
hitting the FI ic^y, you cause the reference guide to the assign- 
able-furtciion keys fo appear at the to;? of the screen. This is the 
only online help available^ however. The bottom line of the 
screen shows status information in inverse video. 



nm«T siLEaiott 


U-US£ THIS fAII^T 
n-noDJFv THIS FottmT 


l-iniim STORED FOIfrIAT 
S’StOlE FOBttT FOR LftTER USE 


EPrrti CHOici: n 


Photo 7: Parameters of Volkswriters printing format are stored 
in disk files given file name extensions of You traw 

change the parameters using a simple, menu-driven procedure, 
illustrated here. 


didn't find editing with VW as objectionable as 
Easywriter II, perhaps because the effects of VW's com¬ 
mands are not modified by a lot of object modes. 

Lifetree does not give you a reference sticker to look at, 
but by pressing the FI key, you cause a menu of the 
assigned command functions to appear at the top of the 
display screen (see photo 6). (Incidentally, use of FI 
makes more sense than Easywriter IFs use of F2j The 
legends are somewhat cryptic to the new user, but once 
you have become familiar with Volkswriter the display 
makes sense. Also, the FlO key is used as a kind of panic 
button; you can press it to halt an operation you did not 
intend. The system is kind to inexperienced users in that 
it asks you to confirm your intentions when you give it a 
command that could wipe out a large part of the text. 

The printed output that Volkswriter produces is 


formed on the page according to parameters specified by 
special format files (given '\FMT" extensions). The 
parameters vary somewhat depending on what printer 
you are using, but they can include the character pitch to 
be used, the margins on the page, line spacing, justifica¬ 
tion, and starting page number. You can set up separate 
format files (see photo 7), automatically Invoked, for 
each type of document that you produce, or you can use 
the default format. You can even change the formats dur¬ 
ing printing with a command embedded in the text. 

In the document file, you can embed any number of 
header and footer lines, with justification specified to 
alternate between left and right pages. You can set tem¬ 
porary indentations for quoted paragraphs or other 
special material. You can embed almost any arbitrary 
character code in the text, perhaps to activate a special 


Need More Serial Ports ? 



Add a BTA smart multiport controller to your C.P.U. 

The MODEL 524 expands a single RS232 port to four 
individual ports with port selection and baud rate 
controlled by user software. 

Buffered inputs permit simultaneous operation in¬ 
creasing data exchange rate. 

62K spooler model also available. 


Price 

$249.00 


Bay Technical Associates 

P. O. Box 387, Bay St. Louis, MS. 39520 
601 -467-8231 


19B May 19®3 © BYTE Publfcations Inc 


Circle 61 on inquiry card. 
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S-100 STATrC MEMORY 
BREAKTHROUGH 
I ~~i 

Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 

Completely Assembled. 

These memory boards are not kits, 
nor skeletons — but top-duality, high- 
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 

Superior Design & Quality. 

Memory Merchant's boards are 
created by a designer, well known for his 
proven ability in advanced, cost-efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance* * 

No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 


NEW S-100 PRODUCTS COMING 
SOON: 

* DUAL8/16 BIT CPU BOARD 

* 128K 8/16 BIT STATIC RAM 

* 256K 8/16 BIT DYNAMIC RAM 


I - --1 



4aK PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $409. 


I ” 1 

64K RAM, MODEL MM65K1&S 

• 64KX 8-bit 

• Speed in excess of 6 MHz 

• Uses 150ns 16K (2Kx 8) static RAMS 

• Ultra-low power (435 Ma. max. — 
loaded with 64K) 

• Bank Select and Extended Addressing 

• A 2K window which can be placed 
anywhere in the 64K memory map 

• Four independently addressable 16K 
blocks organized as: 

— Two independent 32K banks or 
— One 64K Extended Address Page or 
— One 4eK and one 16K bank for use 
in MP/M^ (option) 

• Each 32K bank responds 
independently to phantom 

• 2716 (SV) EPROMS may replace any or 
all of the RAM 

• Field-proven operation in CROMEMCO 
CROMIX* and CDOS*. 

• Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Altair 
and many others. 

OEM and DEALER inquiries invited. 

I • ' ~ n 


/TFinriGmorp “ 
Umimarchant 

14666 Doolittle Drive 
San Leandro, CA 94577 
<415) 4831006 

Circle 290 on inquiry card. 


FULL TWO-YEAR 
WARRANTY. 

I_ .. _I 


The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6-month exchange 
program for defective units. 

Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 



16K RAM, Model 
MM16K14 


16Kx8Bit 16K STATIC RAM $169. 

Bank Select & Extended Addressing 
Four independently addressable 4K 
blocks 

One 4K segment equipped with 1K 
windows 

Uses field-proven 2114 (1 Kx 4) RAMS 
Low Power (less than 1.2 Amps) 

Runs on any S-100 8080,4 MHz Z-80 or 
5 MHz 8085 system. 


Prices, terms, specifications subject to 
change without notice, 

^CfomJx and CDOS are trademarks at CROMEMCO. 

^ MP/M Is a trademark of Digilai Research 























Computer Exchange — The Supply Center for the IBM-PC 


SOFTWARE 


Tor fh* 
ISM-PC 


li a inifiiwk IBW CoriWEaltoR, 


* Means a BEST buy 


BUSINESS 1 



LIST 

QOH 



PRICE 

PRICE 

ASHTOIf-TATF dSa. 4 >ft 11 with User's Golde by Sollware Banc 



dftaselL reguires CP7M'85A 12BK 


1 73Q 

1439 

dEasell. regulres PC<K)S A 128K 


t 730 

1430 

APPLIEO SOFTWARE TFCNfiaLOCT Versa tor m 

NEW 

1 389 

1765 

OATAMB^T, fle:aF Esiitte initostfnsniPragram 

IfEWl 

t 130 

1 m 

WriEe-Git 


t t3D 

1 BS 

EAGLE SCFTWARE. Money Decerops 

HEW 

1 15D 

tm 

IHIWAItaSOFT. Esidle Analyser H 


1 250 

IIN 

IHFQHMATIOK UNLlMlTlO. EaSywiilei Ilia Wf^j 


1 350 

im 

E^syspeller iSfiK Wards) 


t 175 

m 

Essybler ^a DBMSl 


1 40D 

tm 

.INDOUATIVE SOFTWARE 11M 111 (a BOMS) 


S 495 

1360 

INSOFT. Data Design (a pewer lul easy to use DBMSf NEW' 

1 225 

160 

ISM, MaiheMagtc 


t 90 

1 69 

LOTUS. 1-2-3 


1 435 

1329 

ilGHDCRAFT. Req ulra^ M-fiB 




Legal Billing & Time Keeping - Verdict 


1 750 

1395 

Pr&fesstantl Billing & Time Keeping — Bdlkeeper 


1 750 

£395 

^ MIG HD LAB The Tax Manager 


1 250 

11B0 

1 MlGHOFHG WordStar'* pliLi treb Wai dSta r 1 1 ammg ManuAl 

1 495 

1249 

WarlWerg#'" 


1 ?50 

Gill 

Spelistor'* 


1 250 

Gill 

3 Fak, Ward & Mail A SpeM above 3 


1 045 

Call 

InFostar 

NEW' 

1 495 

1335 

Repprisiar 

NEW' 

1 35D 

1735 ' 

MICROSOFT HiiltipFan Ip USOOS 


1 275 

1199 

HODTH AMERICAN BUS. SYSTEM The Any wet 


1 250 

1199 

FELL CGRPDflATlOH, Personal hiv^toi 

NEW’ 

1 145 

m 

PEACHTHEE Peach Pak 4IGL. AB £ m 


1 595 

1306 

PERFFCT SITFTWAHE . Ferled WjHhi'" 


I 399 

1739 

(toriecl Speller ■* 


1 109 

11^ 

SELECT INFO SrHeci fa WFSl 


1 595 

139 

SOHCIM7ISA SuperCato 


1 295 

1109 

SuperWritoi 


1 395 

1269 

SiTeiipiiard 


1 135 

1123 

STC. Tlitr Qtealor 

HtW 

1 300 

1105 

SYNERGISTIC Data Reparlei 

NLWi 

1 250 

1169 

*VISIC£HIP, YisrCalc-7256K 


1 250 

1179 

VisiOex or ViaiSrhediile. each 


1 250 

1199 

Vtoi Trends not 


1 300 

1219 

VisiFitoar Desktop Ptaiil. each 


1 300 

1235 

UTILITY 

1983 CE SOFTWARE AWARD: 

"Copy 1 PC by GenlraJ PolAI Sbftwane is ihe besi CE scltware buy of 1983. R 

will copy mpTB Copy protected wtiwprc and! lastm lhan any olher backup 

systom Llntlke plber cbplers ll makes an ex acl dupltcale al your original and 

1 ll d oes I0D% verilKahon irf copy. DDCumenlallon is exceilenl" 


^ DENTNAL POINT. Copy IIFC. Backup and UHlily 

NEW' 

1 40 

1 3S 

CENTRAL POINT. Faslrak^. RAM/Disk rnnulaioi 




and spooler programs. Works on any PC CCS 




version or HAM Card Menu driven 


1 m 

t 59 

OIGrTAL RESEARCH. Concurred CCPrM K 


% 350 

£736 

CBASIC9G 


1 200 

1225 

HiTt4 Hayes Terminal Pragr am 


1 IDO 

1 65 

MlcnCbui. MleroEcrmlrFal 


1 IDD 

t 65 

MlcroStirf. Crossialk 


I 195 

1129 

NDREUllAtA.SyStoFti Barkup 


1 50 

1 30 

1 MOD TUN. Norton Ulilitias., 14 paw«rtul programG, 3disks 

1 60 

t 65 

HOME & EDUCATIONAL 



S 40 

■n 

QH Barons 

r£wi 

S 10D 

t 7S 

BRMERBUNB Apple Panto 


S 30 

t 22 

CaNTIHENTAL The Hwire Accouhlan) Pius 


1 150 

tm 

r^DATAMBST. Pig Pen or EpaCto Strike, earSi 


1 30 

1 22 

OAVIOBON. Tbb Speed R«ader 


1 75 

t S5 

INFOCDM. Deadline 


1 50 

t 39 

Zork 1 at Zark II or Zbrk |R. each, 


1 40 

1 2fl 

*IM30FT. WordTrIx 

NEW' 

1 35 

t 29 

QuaTrix 

NEW' 

1 35 

S 29 

MiGRDSQFT. Firght SrniLriatoi iby Sub-LogO 

NEW' 

1 50 

1 3S 

OH Ull£. Goll CbalFeage 

NEW' 

1 25 

S IB 

Ulysses & The Golden Fleece 


1 35 

I 25 

PEL GOHP., Personar imvesipr 


t 145 

1 90 

SENTIENT Cybarg 

WEW' 

1 35 

1 25 

SIRIUS. Ganquest or Call lo Arms,, each 


t 30 

1 23 

SiH-TECH. Wizardry 


1 60 

1 40 

SPIN NAKER. Snooper Troops. #1 ar #2, each 


t 45 

1 35 

Story Machine or Face Maker, each 


1 35 

1 35 

STRATEGIC. The Warp Factoi 


1 40 

1 30 


1 Control Data Corporal ion 12 for 10 Special. Limiled 

Time! 

1 CDC. 120 each. 5'^(. wilti ring. SS. SD (Apple. IBM, etc 1 

1 450 

1195 

1 12 each. 5K wilh nng. S3. SD (Apple. IBM etc ) 

1 40 

1 22 

12 each. 5'k, wilh ring. SS. DD (IBM, HyP.elc ) 


1 45 

1 ZS 

lOeacb. 5'i with ring. DS.OD. (IBM. MfP. etc i 


1 55 

1 30 

13 each. ST S5. SI} 


S 45 

1 24 

VERBATIM. ID each, 5'A. wiin ring, SS SD or SS. OD 


1 50 

1 20 

MAXELL. ID each. 5'A. SS. W or SS SD 


1 55 

1 36 

DTSAN.10 each.5'7<,SS. SP 


1 55 

1 30 

10 each 5,DS. DD 


1 65 

1 40 


64K IBM-PC 

System Includes 
Two 120K Disk Drives 
iZ" Green Amcfek Monitor 

90 Diy Warranly 

Call For Details And 
Other Confiprations 



hardware: 


' forIhc 
, tBM PC 

LIST BUR 

MEMORY CHIP KITS , $ddan la yaui memory 9 

L:ru[]h ?Q&NS. lesicO and twirne<|-iri 90 day wairanty 1150 ISO 

Coaii>D Plus. Ri4K w i async para & clack / cal I 535 S4?9 

For alwvE Cartibd Plus o 1 L^BK.add' S85. lor 19EK Add S192. tor 

amX i92iK: RAM Card nrtrh Fastrak^ 'ham emoloEtH 


and sptrelej suliwarir f Vear Warranly 

t 675 

1250 

CURTIS. PC Pedeslal” tor Drsplay dn Pt 

1 eo 

1 S5 

0 Fnbl CaEito lar IBM Keyboard (extends31 to O') 

1 m 

1 35 

Mono, Exlensian Cables. Powrir and Signal 

t 55 

1 45 

UGI SOI eiHBHird Uiik 

11995 

11495 

|L 64KRAMCardn/Parrty 

iVItV^K^OL.^ 1 1?6K bam Card w^Paiity 

1 35D 

1 525 

1250 

1360 

KHt RAM Card m iPai ity 

M 01 MnnEeC^rto &1k Five Fgac^tan (to tOOORl 

1 376 

tm 

I ez5 

1305 

drg Blue. /SO [:PLr plus bye Tipiciinni 

S 536 

14« 

1 tllWh-JOAlvlN 



Quadbanrd G4K. expandable In ?56H 4 lunpiton board 

1 ^ 

1435 

Ouadttoerd. I78K expandable tb 25SK. 4 runciian board 

1 775 

154& 

Ouadbaaid. I02H expandabliila25i&K. 4ruiKtlanboaf(r 

1 005 

1636 

4 Quadboard. 256K lour tunctlarv board 

1 005 

167Q 

Quad 512' 64K plus serial port 

1 475 

1325 

Quad 512« ?56K plus S*ri3l pari 

1 605 

1505 

(Biad 512* 51?Kpiuse«fiAi piofi 

11206 


(V(lClnTa^br. w7Copy. Par/Par 3k. eMPB 

1 159 

1110 

Micidlirer, rt^Copy, Fai /Pai. 64k. xMP&4 

1 m 

$235 

Microtwcr, w^Copy, ParrPar, izan, iiWFt28 

1 445 

1345 

Miciofaier. Snap-on. 9k. Par/P^r. Epson. I1H£0, w^PSJ 

1 15D 

11« 

Micrnra;er. 5nap-on. E14K. Poi/Far Epson KMEW, w7PSf 

1 m 

1235 

All Microlaibis are expandable ivWccpy to 513K) (Snap-on to &}«) 


TG PRQDIJCTS. JQysTH;li 

1 35 

1 49 

DRIVES 

AM BEK 'S Dual Floppy Die VL 5O0K PL Comp^Ci bke 

0Sl 5ai .6Ue Hard Disk 

Q&I SIZ 1?HH Hard Disk 
1-^ QS1-6JS T9M0HardDiik 

MAYNARD fltsppyOfivr Conpol Board 1or up to 4 drives 

1 099 

11996 
lZ40i 
12905 
f 195 

1775 

1H95 

11605 

122^ 

1165 


Witri SflEral Pori Add £70 Far Parallel Port add £40 

Control Data or lantJan 

DISK mm 5. Oouftte Sided 360K ^i^OK. Same as now sup- 

pked wiih ISU—PC A PC2. TiKted. burned-jn Wrth 1 eacD 1 050 

instalFalidn inslFitciiDris 90 day worranly by us 2 or more | 6S0 1258 


AD # 965 


PRINTERS AND ACCESSORIES 

[rinairFinnnitt rui. 

REG, m Malrix. S029 PrintBr F7T t 695 

STAB MIG nONICS. 9x9 Dol Mai rix. IMkps .2X, Geitllni iCl' t 499 
9x9 Ool M alfix lOOcpS. ^ 3i(. Semmi 15^ t 649 

ARinEI. UPBOW Dol Midii. 120CJJS. Serial 1 Cenl Para 1 fF I 995 

t 60 
t 95 
t 165 
t 15 


CALI 

1496 


1475 
1405 
1 55 
I 5B 
J1EB 
1 9 


IBM-PC to Prison ar Star Micronics Cable 
Apple inlAtacF and Cable lor Epson Df Gemini 
Grappler ^ by Orange Micro, spec! ty printer 
Apple Graphics Dump Ptoqt^ 

MKMTEK. AppEe Dumpling GK. Oraplics Printer Interlace 

wHh Cable 

Applel>ump]ing€4. BuNcred B4K Spooler 
w ilh Cdbffi 

LEHER miny - daisy WHEL I^IIIITEIIS 
OLYMPIA. ES-TDO. PYintcf/Typewnici. c-omplete wrthsefiaf 
lirterfaciFig 1p Ihe Apple II pr IBM PC 
CQMIEK. Comnler CH-L RS232 Serial I7F. 20D wpm 
Cannier Tractdf Feed lor CB-1 
SMITH-GOnONA TPt PrinlorJ'Typewtder. specify ser7pari 
TFI Tractor Feed 

SUPPLIES: Tractor Feed Pa per. Ri bborts. Heads .QuneDaisyWlMeis A Ribbons 


S 249 Itffi 
1 B49 S22S 


11735 11295 
11199 1S« 
1 116 1 9a 
S 699 1579 
t t49 ItSS 


8" CP/M-80 

BUSttVESS ft SYSTE M SOITW ABE 


AS HTON-T ATE. dBase El wilh User'5 Girlde by Software Banc 
INFOGOM. Deadline 

Zarli I or Zorlt II or Zorh II or StarcrosSn ^ach 
MIG nOCRAFT. Legal Billing S Time Keeplitg - VerdIcL 
Prof. Billing & Time Keeping— Bill keeper 
MItHDPFO. WordStar^ plue free WordSlOT Training Manual 
HdHMerge’' 

SjMtlSlar'- 

3Pak Words Mail A Spell, Sabave 
InloStai NEW! 

lorlStar NEW' 

iirlliplan 
Fortran SO 
BASIC Compiler 
COBOL 80 
eABIC-€0 
muLi57tnuSlar-8B 
M-Sbrt-Sn 
Ldil-Sfl 
Macro^fiO 

PEAGHTREE MagreWand 

Series 4 (jL. AH. APor |iiiv(niary, each 

SftildsBGi. AB.AP, Inu arPay each 

Series 9 Peach Text 

Series 9Spelling Proolreader 

Series 9Calc Had List or Teiecbmm . each 


BeporlSt ar 

MCR^OFT^"' 


MONITORS 

PRINGEIOH HCUKiBes 
HEC. 12'Green ModeUaiZOIH 

12' Color. CumfKiSrte. Model JCt2l2H 
TAXAH RGB Vision I 
SANVll. 9' Gieen. Model DM5109 

ir Green, Model DM6112CK 
irColor. Compasite. Mgdel DM6013 
ZENITH ir Green. Model ?VM 121 
AIHQEK irCrisen 11300 

TZ“ Amber «300A 

13" Color I. Composite 

13" Color II. RGB. Hi Hea jAp ll, lb S iBM-PCl 

13 " Color 111 . RGB. Commercial. lAp H. HI) 

DVM. Cbibr IE or iH 1b Apple II Inlealace 
Nate, Cfllbi 11 nod 111 come w Jib i:.ablG Id r IBM - PC 


LIST 

OLIO 

PRICE 

PRICE 

1 730 

1439 

1 m 

1 45 

1 50 

1 39 

1 750 

1305 

1 75fl 

1306 

1 495 

1240 

1 25Q 

SI 59 

1 259 

dO 

1 145 

CiN 

1 495 

1335 

1 35D 

1236 

1 275 

1109 

1 SOU 

13S 

1 395 

3296 

1 75D 

3545 

1 3SD 

3275 

1 m 

3145 

1 196 

ll« 

1 120 

1 OU 

1 200 

3145 

1 500 

3195 

1 600 

1395 

1 750 

14S 

1 500 

1330 

1 300 

1195 

1 3715 

3245 


1 795 

SQSS 

1 249 

1150 

1 450 

13ffi 

1 399 

1330 

I 200 

1130 

I 2G0 

1100 

I 470 

$340 

1 150 

1 09 

1 300 

IISQ 

1 21Q 

1159 

3 449 

1359 

1 899 

$70S 

1 569 

$469 

1 190 

$175 


MODEMS 


HAYES Mteromodem II (for Ihe Apple 11) 

AppJo Terminai Rragram let Hicromopenn 11 
MICHDGOM, MicroCouner' lor .Apple II 
Micro Telegram lor Apple II 
SSM. T ranscend 1 for Apple li Dala Comm 
HDVATlQN Appfecal IE Mbdem 
212 Apple Cal 

NATES. Slocli Chronograph IBS232} 

SlocA Smarfraodeni iHS-232j 
Smariiirwdsm i2w rnS-232l 
Hlcrfomadem lOQ |S- lOO bus] 

SIOHAIMAH. Modem HKICBS-Z92) 
laM-PG la Maditn Cibli 


1 379 
I 99 
1 250 
1 250 
I 89 
1 389 
I 72S 
I 249 

m 

1 399 
I 99 
1 39 


1275 
I m 
1125 
1125 
1 60 
1250 
1699 
IIGB 
1225 
1535 
1275 
I 70 
I 29 


AALQN.Datalmk lOGD Ha.nd Heto CommuinacaliansTermiinall 399 1325 


.. CXWVUS SYSTEMS 

* OHfldHinfDUA.fr/ekilarlia 
^ * 11 Mag Hard Dltk. n/t 1 rrlHliea 

20 Meg Hand Qlik. ii.7e Irlirlice 

IBM PC imerlaoe (IBM DOS). Manual A Cable 
Mirror bulU lti fdr easy b-iCkup 
Apple inierlnce Manual A Cable 
Omni Disk Server ler Apple II [Special | 

Othertnlerfaces. OmrrhNeL ConslelFnlioo. Mirror. All In Stack 


12396 

$1695 

13196 

126^ 

14106 

13495 

1 300 

1230 

$ 790 

3595 

1 300 

323S 

1 990 

1495 



Tub i)mttn/f7Xw<tWHl 


H7P75C Pa liable Conrpuler 48K. load to 16Rk 

1 095 

1795 

H7P747QACrephip& Plaltor 

11550 

$1165 

H7P41C Caldulalar 

1 105 

$140 

H/P41CV Calculator wilh2.2i( MemcHy 

1 275 

$210 


ind Hflliffin. Call 


Parlland, QH Catb A Carry QullaL Il5jl7-|]> SW PaeHlc Hwy, Tfrrici Sbop 
ping CiBlBT, PniHirM. DO. Ovirlili-caimlif tilia Draly. Qb 99W biiwuil Rie 
217 and imintatB 5 Opin Man.^ 10-5. Cill 245-1020. 


nnnrniii/^ lairnniaATiAU Aun Troll r- AH Mall: P.Q. Bail 23060, PartiMid. Ofi 97223 

ORUlRIIiG INiUKlflAllUN AnU ItKMo'! AHitems usually m stKl: We imnedtiEely hatigr Cashiers Checks. Money Drdeii. I ortuire ] OOO 

Checks and Gover.[imem Check? Personal nr Company Checks allew 20 days to dear. NoC.O.D. Add tor VISA or MC Include tolephane number. Add 3Ai tor shipping, 
msurance and handiing (S l&M] mth 15 imnimuni UPS dmuad n slat^dardsoaddlSmoretor DPS Blue wiEh 110 tnioimum Add 12'Stolil tor S.I&K lor US PiKtal, APG nr FPD 
wdh 115 rmnimuni for Hawaii, Alaska and Canada. UPS n in some ared?. only, all Dlher^ are Ppstairwcall. write nrjpa^ify PQ. Fprer^n vder? except Canada tor S.IIH add 134: 
or 125 minimum except Inr mcmjlen add 30V at 150 ininimum PricK subred to change and lypo eirort. so calltn Merdy All gpods are new, include lactory werranly and 
ir« cuaranleed lb Wflrk Dbb lb OUr hlW prices all sales are linal Call betofe rElurmii^gDCHlS tor repair or replacemenl Orders; recoved wdh insulFicerilS.IAH Chargei ladl 
be relunded WTDER DESK HOURS $ M 6 fST M F and 10 Ui 4 Sit 1 PM Irere t? 4 PM in NY 

OUfl REFERENCES: We h 2 Vf been loompiiler doiler siffco 197B and In mall order since IBBO Banks tst Iniersiald Bank. (SOSlGdS-lBZB We Delong 
Id Ibe CtiarT'heF ol Cbiimterce (503)644-01 23, or caji Ounn and Bradstreet if you are a subscf i Iki Com putei E xebaDge is a Oivis lon ol OTech Group. lod 






























































DEALERS 

Wf BUY 
OCESS 
INVENTORIES. 




appkz 


llVIle 


APPLE tie 64K. 40 COLLIMM $1,175 

APPLE lie l^eK. 80 COLUNI^I $1.^5 

APPLE lle.STAPTEFtSVSTtM BY APPLE ISvitni] Aj 

64 K andBCi c-oltimn 
1 Cish II with controilQr 
Apple Manitdi III 

MonilorSt^nd $1,750 

APPLE ilflSTABTEP SYSTEM BY COMPUTEfl E1CCHAN6E 
{SYSTEM 

f2eK and 80 colunnii 
1 Micro-Sci Drive with (icmtrdllEr 
Filer, IJillllv and DOSS.SDii^KuKc 
Sanyo 9 Green Monitor 
f^FModiJlalnr (loi color TV) 

Game Paddtes 

Game wati color graphics and sound SI.875 

WARRANTY is 100% Parts and Labor for 90 days by ns. 

To substitute or delate drive on SysteiTt B, stiolracl S?45 and 
add drive price jSystem Dl 

To add on Micrp-Sci A2 Drive to above, add S?45 tSystem 00) 
TosLibsiilLitefKdelelEmomtQrnnSystemB.stJlJlractSIJOaiiriacld 
other monitor price (System Ml 


DISK DRIVES for 
APPLE ll+/lle 


Pfflbfdl I^KPi^irDrwr 

ujEaSfl C^nlr^jUpr O^rd tar A 2 Piivfr 
WfcwoStl A40.5'<' lOOKDiSk Piivq 
A?0. ST. 3fi6K 0i!£k OliVi! 

CDOirDller lor A40ai A70 
Filpr. Oi&k Ulility Sotiware 

VISTA Disli Drive, 


sia. Mfliget 1300 

OuQL 5'. Double Sided. 32DfC. 

Hall Height | am 

Qua riel, ? Duett Side by Side 
ur Standard Catiinel J 715 

CunJfoliai Card $ 83 

VIDDODuair. Sid. Formal 
w.} Conirolrer. Carti(deie $21 % 

Vf^flo. 5“. 6«fl Ditk Pack System 11549 

TEAC Suptr-S. 143ti; Disk Drive. ^High I 379 

* -Rjiriiiy.S ririnl'PAll'iiT rapr4 It jmi 


HARDWARE 


SOFTWARE 


PifUa.Perrrcr Writer 
Pierleci Soaher 
PeriKt Filer 

Ouelly. DB5w/3gen laDBMSi 
^tulbr«. Sees Spelter, tpeaty 
e Sti™ Viiliy Word Handler 
Sri.7&yt, Ejieojiive secretary 
Eiecuiive Speller 


LIST 

PHICE 

Apple Cemputer. |nt 
Apple Forlran t 

AopteWrilerll I ISO 

How tor (Educational! I 50 

Apple Logo t ITS 

m ofl other Apple Inc. software 
Applied Soil Tecte. Versaform t 3119 
Antet.MsgrcWmdewIt NfWl $ igO 
Aittun-Teii. dBase I! (CP/Mi with 
User's Guide by Sollware Banc I 730 
Cinlfaiiltil. Q.. AH. AP or PH ed I £50 
1s[ Class Mail I 75 
Home AccoUittaol t 75 
Hav4».PIeWtitar (Specily brd! t 170 
f Hiijb TkIl, Jab Cost ConErDl $ 750 
■ ■ 1 189 


Acclg Plus. General Ledger I 425 
Acclq Plus.GL. APand Arfi $995 
AcetQ Plus, above I Inventory #1395 
SdflwariFutilltlllni. pFS'File I 140 
PFS Beporl t 125 
PfS-Graph S 140 
SduBieiiiire Gala Gatiiure. call to epecny 
STG.rheCiealor NEWi 1200 

SlHifwiri.DB Master I 229 

DB Ulility lorn 1 99 


Applewriler N prebool disk 
viaicaicOOcal preboot disk 
VIsicalc SD COL Id itok disk 
VtilCwp/Fiiruflaj SaOirirB. 
yi9i{;Blc3.3 

ylelCerp7P«rtM>l Sotlwirt 
visicaJc 3.3 

VisiFile (H VisiDex. eech 


AL&.TheCPiMCard 1399 

Z-Card t 169 

color It t 179 

WTAB.flf Modulator t 35 

CCS. Seriannierface 7710A I iSQ 

Othdi CCS Cards In stock Call 
Oin Piymir. Lower Case Chips I 5D 

Doe'tiWi.DACOOSS A.Moulti t tZS 

« Ettttide. Wild Card. eojiier ) t3Q 

KewloflitMi. System Saver ) 90 

Kfilt.JoplicktAp 11/11+) I 65 

Paddle lApN/II+i i 50 

MAH Sup H Ian t 50 

* Microifli.zaOSoltbard I 345 

SoHc^dPrenmumPackt 6S& 
Z90 Sottcard Plus t G45 

IlieroTflk. Dumpling GK. Graphiia 

Prteterl/F $249 

Dumpiing&l. Suhered 

64K Spooler $349 

Mnnliin. CPS MulEilunclIonCard $ 239 

HO. a. BOdsler 3 6 Mh; $ 395 

Onega Micro . Orappler Plus S 165 


Info Master 
Hvwird salt. 

Real Eislate Aitaiyjrer ii 

Tax Preparer 

Inie Llnlim., Fasywnter [PflQj 
LJN. LetIcrPerleci Hi Mad Merge t 150 
* MieroCrall.iCPiM) 

Prol«siortai Biiikeepfir $ 750 
Verdid. (Legal Bil ling) $ 750 

*■ Mlcrn Ub. Tax Manager $ ISO 

MlcroPre. tall CP/Mf 
JrttoSlar 1495 

Repoii Star t 350 

WordStar■* ^ Training Manual I 495 
Mail 1110160'“ 3 2$0 

Sp 0 llSlar’“ $ 250 

SPECiALI AllSabove 1895 

Dale Star'' t 295 

MiEraiell Multi Plan ICP/M1 I 275 
Mull LPtani DOS 3.3) Mewl (275 

Mine. Super Texl 40790 t 175 

SuperTexi40/50/70 Newt I 125 
On-Line. SdsenWrller IF $ 130 

Ttift Dietiouary New’l l(W 
ftttteral Manager 11 New'$ 230 
OiborHyo.?. SaN. [Diak and Rook) 

Some Common ftasic Programs 
?5 Business, Stalisbcsand Malb 


AXLON 


fleagie, Uurity Cdy 
CCS 

Apple Mtendanto 
CHilrit Polnl Softinri 
V Filer. DOS Ulility 
Copy II plus {bit copieri 
* Etme. Graphics Dump 


AIDS $ 

BASIC CompHter t 

Cobal90 I 

Fortran BO $ 

TASCG&mpEler $ 

Oeiigj. Locksmdh (bi t bopier) t 
Penguin. Comp.GTaptiicsSvs Newif 
Graphics Magician Newl t 
Pkntnix. Zoom Grafix t 


MBSBK Serlai (Epsen) 

MBP16K Para (Epson! 
Mkiroburrer il IGK.I speedy) 
MicrobufterllSK.tspeciry) 
PCPi. Appii-Caiti. 14 Features. 

4Mhz 


* Means 


BUSINESS 


UTILITY & DEVELOPMENT 


WHILE THtV LAST 


• OVERSTOCK SPECIALS • 

FOR APPLE ll/lk/lle 


ChtOI 16Ff bam Card. ZYr WarTarityl 179 

t 30 

MiEiwd 18K RAMCilrd 1 ICQ 

$ U 

liiom SnlBrni. 32K RAM Cai d i 249 

SlU 

MlR.SupRIefmSOCdl $ 97S 

tm 

Vkteii.Vidi?oFerm 90 column card 1 345 

tm 

OCS..SfiriaHn1t?latH77lOA 1 150 

tm 

Cenironics IniErlacaTTZB 1 ItQ 

1 8S 

Caleoder Clock 7424A 1 120 

$95 

Cenlronlr^ Ifilertabe 772DC 1 120 

$ 99 

Min hf(. WordStaim (CP/M! $ <95 

tm 

■inCam MureCQuriet $ 2Sfi 

tm 

Micro Telegram I 250 

tm 

Cawter Condor Jr Ih ALB Bmarteroii 


(CP/M) 1 196 

1 S0 

this Monih 50 ^ OPF Whde They Lasl 

UTK; 2D Hardware and Software 


ATARI. 400 arvd 800 PvtitMierFate and Softwara 

RED. 9001 Hardware and Sdliwara 

AHADEX OPaOOU.Ital Matrix PrinlBf. $4(95 



RAM EXPANSION HI or ll^nlvl 1 


LIST 

ObH 


PRICE 

PUCE 

[:Hn$HAMCaid.2ff Wly I6K 

$ 179 

$ 3d 

A ALS, ADDRam m 

t ^ 

t 69 

4Mleroiafl.GAMCai(] I6K 

$ IQO 

1 79 

4 Silurtv Syitint. RAM Card 32K 

$ 249 

$199 

RAM Card &IK 

$ 425 

$319 

RAM Card 128K 

t 599 

$459 

Alim HAM Disk System 32t)K 

ti39fi 

$995 

BO COLUMN VIOEO |M or Ih 

only) 

f AL$.SmarEerm!l 

$ 179 

$I3S 

Din Cheap Videg. ^ cpi 

$ 69 

t m 

Vteu. videoiermfibcpi. 

$ 345 

$219 

Bolt video Swrtch 

$ 35 

t 2fi 

Enhancer II 

$ 149 

t 19 

Funebon Sinp 

f 79 

1 51 

PStO, Para/Ser Itil^larte 

$ 229 

II61 

Full VkcteK Une Call UptoGSVnlt 


Vim. ViawnSO_ 

t 395 

$191 

MISCELLAfiEOUS | 


SMh7 

$ 375 

$276 

m Fleclmnlci, Super Fan i| 

$ 

75 

S 1(9 

SIM. Atg q. Serial/Para Inierfaice 

$ 225 

$169 

T6 Predudi. Game Paddles {IF*} 

$ 

4Q 

$ 29 

Joystick fH+! 

$ 

60 

$ 45 

Selecl-A-Port III*] 

t 

EG 

$ 45 

Irak Balt (l!*1 

S 

65 

1 44 

WICD. Trackball (Ap lF/il+! 

S 

ec 

i 55 


programs for me Apple II I IDO 3 49 
Practical Basic Prograrris 
40 more wy vaiuaWo programs 
twyond "Some Com BasiCt^OQ" I 100 I 49 
Peictili^iL Requires CP/M ( MGASIC. 40 calumns 
Senes 40 GL £ AB £ AP. atl 3 1 595 1395 

Series 40 Inv. or Pay. ea I 400 1275 

Seri«9Taxl£SpeFI£Mail.all3t 595 $995 


Oeility. Bag ot Tricits New1$ 40 I 29 

SMufn$vi1ifi(.VC^*P3nd I TOO $49 

VC-Cj! panel ao I 125 $ fiB 

Sentllile. Back H Up. rbil copierF $60 I 41 


HOME & EDUCATION 


CBnUnanlil. Home Acco uni $ 75 $45 

DTHLR BRANDS AND PADS RAMS IN STOCK. CALl 


AD #965 


THE WORLD'S LARGEST COFVIPUTER MAILORDER FIRM 

Computer Exchan^' 

ALL MAIL: P.O. Box 23068, Portland, OR 97223 


TOLL FREE 
(800) 547 1289 

All flthef OTdera hduding Oregoit 245-6200 
Hot Lines For Information 
On Your Order 
15031 2^im 


SHOWROOM AT 11507D SW PACIFIC HWY.. PORTLAND, OR, OPEN M-SAT10-5 


Circle 505 for IBM Peripherals. Circle 506 for Apple. Circle 507 for all others. 


































At a Glance 

Name 

Wordstar 

Type 

Word-processing program 

Manufacturer 

Mrcropro International Corporation 
33 San Pablo Ave. 

San Rafaef, CA 94903 
(4J5j 499-1200 

PrJce 

S495 

Format 

5-inch floppy disk. PC-DOS (MS-DOS) 

Language 

Translation from 8080 machine language to 8086/8068 machine 
language (listing provided of some sections that may be 
customized by the user) 

Computer 

ISM Personal Computer (as reviewed] 

Documentation 

Tutonai workbook Wordstar Training Guide; 230-page user's 
manual in large loose-leaf binder, printed with letter-quality com¬ 
puter printer 

Aud fence 

Users of word-processing software who require advanced features 


. .1-. rii* 

K 0 - r 

1 L £ 

MENU > 

> 


1 -riu cwii«- 

E Ciwi4a* 

■ ■. ift - ^ Irk drive 



E B Rum t *in 

flit iflreclorv of! -iM' 

1 p 

Pfiiiil i file 

E X Exit to 

‘rt Ntlj 

1 



-OMHlto t« tf*! A fll^^ 

i E 

R£t^W£ fe file 

\ Hdlsv- 

■ •Ml a Jfrtumeflt FiEe 

E 0 

COPY a f\ltr 

1 Ft Run rtA i; fyi' 

r\ ''ijJifFi fils 

E y 

DUETS i iWt 

J S RtJii SfellSlAr 

ilttCtOW wt iisk 




ACTmii/nn tmmc m mit.m 

iiHir-i.T«i lEoriHi.iAi rMmni.Mt 

\K-mm.m\amim.m mm,m 


wun.tm asrmm.cm 

c«v.c«i nwm.m mii.ctti 

noM.oon 

iwrcu.coi M.con 

uanscsjtui usoulyueui 





Photo S: // no file name h specified irt the command line when 
Wordstar is started, the program places this '*no-fiIe** menu on 
the screen. Menu options are selected when you type a single 
character. In this mode, you can perform various utility opera¬ 
tions and even run a system utility program like CHKDSK (to 
find out how much room is left on a disk) without exiting Word¬ 
star. The optional Mailmerge and Spelbtar programs cost extra. 


function supported by your printer or to use one of the 
IBM PC's special display characters. Or you can generate 
certain printing attributes (such as boldface, underlined, 
or accented characters) by brute force, by explicitly caus¬ 
ing two or more lines of text to be printed on top of each 
other. 

Volkswriter has been around long enough to have 
already undergone some changes from its original design. 


One change applauded by many users has been the dis¬ 
continuation of the copy protection of the VW distribu¬ 
tion disks; other changes are not as obvious: reassign¬ 
ment of the F3 key, inclusion of conditional page breaks, 
provision for sub- and superscrip ting, and support for 
more printers. One change that has not been made is to 
provide for placement of block markers to allow block- 
move operations on pieces of text other than mere groups 
of lines (such as a sentence partly on one line and partly 
on another), 

Volkswriter is a basic, functional tool for working with 
words. If your major use of the IBM Personal Computer 
is for some purpose other than word processing, Volks¬ 
writer would be a good, moderately priced software pur¬ 
chase to extend the capabilities of your system. 

But if your needs are like mine, you'll want to explore 
more versatile (and, alas, more expensive) word-process¬ 
ing programs like . . . 

Wordstar 

This product of Micropro International Corporation is 
without doubt the best-known and probably the most 
widely used personal computer word-processing pro¬ 
gram. Wordstar was developed for use on 8080A- or 
Z80-based CP/M-80 systems and was first sold in June 
1979, It has become a point of reference for word¬ 
processing capabilities; whenever a new word-processing 
program comes on the market, people ask, "How does it 
compare to Wordstar?" 

Wordstar really is a very versatile toot, well suited for 
many types of document composition and editing, but it 
is not flawless, and the $495 list price may seem high to 
many potential buyers. Dr, Larry Press reviewed it in 
onComputing, along with three other programs (see ref¬ 
erence 8), He rated it best of the four in certain kinds of 
work. 

The version of Wordstar that I tested was 3,2, which 
seems to be a translation to the 8086/8088 processor and 
PC-DOS from the CP/M-80 version. The programmers 
at Micropro who adapted Wordstar to the IBM PC 
evidently did a lackluster job. The documentation sup¬ 
plied, contained in a large loose-leaf binder, was that 
written for the CP/M-80 product, plus a 14-page adden¬ 
dum on features unique to the IBM PC program that con¬ 
tained some confusing typographical misinterpretations. 
The Wordstar package also contains a self-standing 
tutorial workbook. 

One of Wordstar's hallmark characteristics is its multi¬ 
ple-menu-oriented command structure. When you begin 
execution of the program, a "noTile" menu appears on 
the display screen (see photo 8). You select one of the ac¬ 
tivities listed among the menu items by typing a single 
alphabetic character. Included in the menu choices are 
running the optional, extra-cost Spellstar spelling-check 
program and the Mailmerge form-letter program. If you 
type a "D" from this menu, you will be asked for a docu¬ 
ment file name; after you respond, Wordstar will load the 
file into its working text buffer and go into edit mode (see 
photos 9 and 10 on page 204). 
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FuU 

Use of the Epson MX-80 



Under Wordstar 




Neil G. WaUace 

11306 Concho Lane 

Houston, TX 77072 



Vow can't take advantage of many of 

(and Enter). After the 'VO. " in the 

E076C 

compressed mode 

the printing capabilities of the Epson 

computer's response, type ‘SE" and 

0485:076C00.8F 

with 

MX~S0 (or the similar MX-lOO) printer 

press Enter. The screen will look 



when you use Wordstar, as distributed 

like this: 

E0770 


by Micropro International for the IBM 

-E 0785 

0485:077000.1 

turn off 

Personal Computer, unless you change 

0485:0785 00.8E 

E0771 

compressed mode 

the user-addressable printer-driver 

6. Now type 

0485:0771 00.92 

with "PN 

routine. This can be done easily using 

E0789 



PC-DOS DEBUG utility program. 

After the computer prints the "00, " 

E0775 


Following the procedure given here, 

type "1The display will show 

0485:0775 00.3 


you can upgrade Version 3.2 of Word- 

-E 0789 

E0776 

Turn 

star so it can use more of the capabilF 

0485:0789 00.1 

0485:077600.98 

superscripts 

ties built into the Epson MX-80 

7. And finish this stage by entering 

E0777 

on with ‘PT 

equipped with Craftrax-Plus. These 

E078A 

0485:0777 00.53 


modifications will enable printing of 

After the "00/', put "94". The dis- 

E0778 


double-width, italic, and compressed 

play will show 

0485:0778 00.0 


characters, along with super- and 

-E 078A 



subscripts. 

0485:078A 00.94 

E077A 


Here's how to do it, as derived from 


04B5:077A 00.3 


information in Appendix C of the 


E0778 

Turn subscripts 

Wordstar reference manual and Ap¬ 

You have just given Wordstar the 

0485:077800.98 

on with ^PV 

pendix B of the Epson users manual: 

ability to tell your MX-80 to print 

E077C 


I. Copy the Wordstar file IVS.COM 

double-width characters. After these 

04B5:077C 00.53 


onto a disk that you can use for ex¬ 

instructions have been put into Word¬ 

E077D 


perimentation (in case something 

star, you can use the embedded com¬ 

0485:0770 00.1 


goes wrong). Also copy the PC- 

mand ^PW (Control-P, W) to start 



D05 file DEBUG.COM onto the 

double-width output and "PEto turn it 

E077F 


disk. Don't make these changes to 

off, (Double width will also be turned 

04B5:077F 00.2 


your master copy of Wordstar. 

off automatically at the end of the 

E0730 

turns off super- 

2. Put the experimental disk into disk 

liner) 

0485:0780 00.98 

and subscripts 

drive A of your IBM Personal Com¬ 

Bui youve just started. The remain¬ 

E0781 

with "PQ 

puter. 

der of the changes to Wordstar are 

0485:0781 00.48 


3. From the PC-DOS command 

done in much the same way. Perform 



prompt A >, enter the command: 

the following summarized steps: 



DEBUG WS.COM 


Now this is important: you must. 

This begins the process of modify¬ 


after entering all the preceding com¬ 

ing the program. 

EQ793 

mands in DEBUG, do one more thing. 

4. Type the characters 

0455:0793 00.2 

Enter the following: 


E 0784 

E0794 turn on italics 

W04B5:0J00 


and press the Enter (Return) key. 

0485:0794 00,IB with ^PY 

Your computer will 

come back with 

The computer's display should now 

E0795 

Writing 5000 Bytes 

show 

0435:0795 00,34 

as it makes your changes to your ex¬ 

-E 0784 


perimental copy of Wordstar. Then 

04B5:0784 00 

EQ79B 

exit DEBUG by typing "Q" and press- 

Now type in a ' 1 ' and press Enter, 

0435:0798 00,2 

ing Enter, 


The screen will show 

E0799 turn off italics 

You're now through and can try out 

-E 0784 

0435:0799 00. JB with "PY 

Wordstar's new 

capabilities. Use 

0485:0784 00.1 

E079A 

superscript commands in text in the 

Enter "Q" and start over if the screen 

04B5:079A 00.35 

following way: '5"T2‘T~Q'' will print 

shows something different. 


Use subscripts this way: 

5, Now type 

E076B 

E" V3-JC" V"Q will print 

E 0785 

0485:0768 00.1 turnon 

Have fun. 
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Photo 9: A typical editing screen display produced by Word¬ 
star, Status information is displayed on the top line of the 
screen; the menu occupies the next several lines. Below the 
menu is the tab and margin ruler. 

The text being edited and the category headings in the menus 
appear on the screen in bright intensity, while menu items and 
status information appear in normal intensity. Because this 
practice differs from most IBM PC programs, you may need to 
readjust the contrast and brightness of your video monitor to 
find a comfortable brightness level At the right side of the 
screen, line-ending markers C<"') show that huo of the lines (at 
the ends of paragraphs) end with "hard** return characters; the 
other lines end with "soft" returns, which can be removed when 
paragraphs are reformed (realigned). 
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Photo 10: Wordstars editing display with the main menu 
removed, (The main menu shows operations invoked by typing 
only a single control character.) You can choose one of four dif¬ 
ferent degrees of user-prompting, ranging from continuous 
display of all menus through display of only subsidiary menus 
down to no user-prompting at dll 

The text here has been reformed into Wordsta/s default 
mode, full right and left justification. On the screen, text is 
justified by insertion of full character-size spaces; on the printed 
output, from printers that can perform microspace incrementa¬ 
tion, the text will be justified character by character. 


Once in the edit mode, a new, main menu appears on 
the screen. Because typing ordinary characters inserts 
them into the text buffer, you access items on this menu 
by typing control characters—requiring two keystrokes, 
one to hold down the Control (Ctrl) key and the other to 
hit the letter key* Four of the command items in the main 
menu activate other menus containing less frequently 
used commands, so some functions (for instance, ''move 
cursor to beginning of buffer") require striking three 
separate keys (including the Control key). The four 
submenus are called Quick, Print, Block, and On-Screen, 
If you have memorized which commands go with which 
combination of keys, you can type the keys fast enough 
so that the secondary menus never have time to appear 
on the screen, or you can give a command to prevent the 
menus from appearing on the screen at all. The cursor- 
movement control keys are grouped in an efficient ar¬ 
rangement around the left hand's home position; you can 
take the cursor anywhere without lifting your arm. (If 
you want to lift your arm, you can use the IBM's special 
cursor keys on the right.) 

This structure makes a lot of sense to me and suits my 
working style (although my left little finger does get tired 
from pressing the Control key). But a lot of people com¬ 
plain that all those menus are confusing. If menus and 
control characters bother you, you'd better stay clear of 
Wordstar. 

Part of the adaptation from CP/M“80 to the IBM PC 
was the assignment of many of the multikeystroke com¬ 
mands to the special-purpose or assignable-function keys 
on the IBM PCs keyboard. The cursor-pad keys were 
sensibly assigned, but I don't understand some of the as¬ 
signments of FI through FlO, Keys are dedicated to func¬ 
tions like "set help level" and "set left margin" when func¬ 
tions that you need all the time, like "reform paragraph," 
are left out in the cold (or out in the menu). And there is 
no way I know of to change these assignments. Micropro 
doesn't even give you a function-key sticker* 

The other famous characteristic of Wordstar is its 
screen-oriented print formatting. The popular description 
of this feature is "what you see is what you get," but in 
most cases this is not strictly true. The IBM PC's display 
adapters are not capable of replicating many of the varia¬ 
tions of printing styles that a lot of today's printers are 
capable of producing, including 132-column output, 
microspace justification, expanded character sizes, italic 
fonts, and sub- and superscripts* So what you see is 
sometimes only a hint of what you get, and these hints 
often show up in the displays as embedded extraneous 
characters. (Wordstar does have a command to make 
these temporarily disappear,) 

Screen-oriented print formatting is nice if you are do¬ 
ing short business letters, reproducible newsletters, and 
other documents that you will always want to print in 
exactly the same format you entered the text. However, if 
you have an article manuscript, as I often do, that you 
want to print in both single- and double-spaced versions, 
Wordstar's style of print formatting is a bother; you have 
to print one version and then go back into edit mode to 
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WCSncO-The Software Express Servic<=‘ that really delivers; 

/■IBM PC 
IMSOFTWARE 

16 Bit software for IBM PC, Victor 9000, CP/M-86 and MSDOS. 

Westico has good news for owners of 
the new 16 bit microcomputers — a 
full selection of quality software. Pro¬ 
grams for businesses, professionals, 
and software developers, Westico 
can provide its CP/M-80 programs for 
"Baby Btue" and simitar 8 bit hard¬ 
ware options. And there's more good 
news. We deliver more than quality 
software fast, We deliver Westico. That 
means you receive Westioo's out¬ 
standing technical support and 
expertise when you need it. 

MicroGANll ~ Sophisticated proj¬ 
ect planning system which uses Criti¬ 
cal Path Method analysis. Visually 
oriented system makes it easy to 
interactively define task and project 
parameters. Budget costs and work 
hours are also calculated and dis¬ 
played, Percentage allocation of 
resources to tasks and partial com¬ 
pletion of tasks on the critical path are 
other features, $395/$25. 

STATPAi; - - Statistics software library 
in Microsoft BASIC designed to give 
users an effective attentive to time¬ 
sharing. Performs probabilttv calcula¬ 
tions, irxJependent variable statistics, 
discrete & continuous distribution 
functions, regression analysis, means 
testing, survey data/contingency 
tables and more. Includes plotting 
and data management, $500/$40. 

M'NIMODE; Does big financial 
planning jobs at micro prices for cash 
flow projections, financial forecast¬ 
ing, venture analysis, and risk arralysis. 

Model limited to 32,000 by 32,000 
celts. Report content and format 
totally under user control. $495/$50. 

'ERL CT- For taw offices with up to 
25 attorneys and a total of 35 time¬ 
keepers (irvcluding paralegals, secre¬ 
taries, etc.). All time and expenses are 
distrilDuted to client or other desig¬ 
nated overhead accounts. Analysis of 
billings, aging of receivables, and 
analysis of each timekeeper's work 
effort. Produces rrronthly client review 
sheets and ready to mail itemized 
bills, $995/$50, 

eiLLKLErER — FoT prof essional offices 
— architects, accountants, engineers, 
consultants, ad agerrcies—with all of 
the features of VERDICT, $995/$50, 


MICRC-T/o( Accepts information, 
summarizes data, computes tax, and 
prints returns required by the Internal 
Revenue Service. LEVEL 1 for individ¬ 
uals produces 14 schedules and 
forms. $195. LEVEL 2 for professionals 
produces 33 schedules and forms. 
Includes depreciation, state tax Inter¬ 
face, Integrated data base for year 
to year data storage, $1000. LEVEL 3 is 
a Partnership & Corporate package 
which produces 19 schedules and 
forms. $1000. 

POSTMASt: 5 -- Mailir^ list system to 
maintain name and address files. Pro¬ 
duces everything from mailing labels 
to customized letters. $150/$25. 

F'NALWORO — Full screen interactive 
word processor with tables of con¬ 
tents, automatic indexes, simultar^ 
ous printing and editing. $300/$40. 


Ac: C' I For telecommunications 
between micros or micro to main 
frame. Easy to use full menu mode or 
expert command mode. Buitt-in com- 
nrKinds for auto-dialing modems and 
tables for character translation, and 
suppression. Remote mode for con¬ 
trolling other micros, $175t$30. 

Ca6 C language compiler for 
8088/8086 machines. $396/$35. 

C3,^ 'C 56 $tandard microcom¬ 
puter BASIC language. $325/330, 

JA' iu;.. -OA Compiler for useful 
subset of ADA language. $650/$76. 
PAjCAI K'" Compilergener- 

1 ates machine language. $800/340. 
siD -'=' Symbolic debugging tool 
for CP/M-86. $160/315. 

EMSO 86 — Emulates execution of 
CP/M-80 programs, $100/$10. 

UT-8A Utility programs for PC DOS 
and MS DOS. $180/$20. 


I The Westico 24>Hour Computer Hotline for 
300 baud modems (203) 853-0816 for detailed 
Information and quick access ordering. 



•Westicx) has more than 250 programs that 
work on a wide variety of microoomputers 
includir>g ADOS Multiv^slon^ Altos h CPT, 
Cromemco, DEC. Dynabyte, Eagle. Exxon. 
Facit. Hewlett-Packard, IBM. Intertec. 
Kayoomp. Monroe. NEC. North Star. 
Northern Telecom. Ohio Scientific. Otrona 
Attoche. Radio Shack, Sirius, Televtdeo. 
Vector Graphic. Victor. Xerox. Zenith. 

We'iB working hard to be your software ^ ^ ^ 
oompany 


4 Ways to order 

* Write Westico. inc,, 25 Van Zant Street, 
Norwalk, CT 06855. 

• Coil (203) 853-6880. 

^ T'2iex 643-788 

:f 5 our 24-hoyr computer (300 
baud) (203)853-0816. 

COD, MasterCard and VISA accepted. 

Prices do not include shipping and are 
subject to change. In CT add sales 
tox. All sales final. 

Manual price may be credited toward 
purchase of software, 


Dealer inquiries invited. 


W£S-61 


Copyright © 1982 Westico, Inc, 
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BYTE Books Carry Waite 

A New Primer Series 

Computer Animation Primer 

by Mitchell Waite and David Fox 

Ulustrated in ftall tiolon this !ivf^iy guide 
to the exciting world of computer- 
animated graphics is \ii'tually ‘2- 
books-in-ir The first part covers the 
thcoi'y and products of high-resolu- 
lion computer graphicsn from frame 
buffer technology to shading al¬ 
gorithms; the second pai t shows you 
how to unlock the power of the Atari 
computer for true color animation. 
Features include pr ogi^am listings in 
Atari BASIC and 6502 Assembly Lan¬ 
guage, a source catalog of hai^ware 
icT published! and software for both Apple and Ataii 
JUST r computers, and examples of today’s 

best animation efforts. 

Apple Backpack 

by Scot Kami ns and Mitchell Waite 

Concrete methods for developing 
“user-fiiendly ' software are at your 
fingertips in this useful course in 
humanized programming. Written in 
readable and often witty style, and 
with complete details on everything 
from screen formatting lo willing 
clear documentation. 

8086 / 808816 -bit 
Microprocessor Primer 

by Christopher L Morgan 
and Mitchell Waite 

You don't have to be a hardware 
engineer to follow the author's clean 
crisp descriptions of the vastly more 
powerful new Intel 8086/8088 16-hit 
microprocessors. Covers design, capa* 
bilities, potential, currently available 
software, and new products based on 
the 8088, with emphasis on the IBM 
Personal Computer 

Word Processing Primer 

by Mitchell Waite and Julie Area 

Focusing prirharily on inexpensive 
microcomputer-based text-editing 
products, this book gives you a thor¬ 
ough rundown on a powerful new 
way to electronically generate, cor¬ 
rect, and manage all kinds of typeivrit- 
ten documents. Coverage includes 
controlling copy appearance, and se¬ 
lecting equipment and programs. 



UJord Processlno 
Primer 


r 

I 


^ At your bookseller or computer store. Or ^ ^ 
* mail coupon for 15 days' FREE examination! "' 




Byte 

RO. Box 400 
HigbtstowR, N.J. 00520 

Please send me the booMsJ cheeked for t5 days on 
approvai At the end of that time I will pay for the book(sJ I 
keep, plus local tax, postape, and handlingn and return any 
unwanted book{s) postpaid. 

021742-4 □ Computer Animation Primer $18.95 
033356-4 □ Apple Backpack $14.95 
043109-4 □ 8086/8088 $16.95 
067761-1 □ Word Processing Primer $14.95 

N a me__ 

Address/Apt--- 


City/State/Zip_ 


£3-Dl9l-2l44-S 


reform all the paragraphs, then print the second version. 
And even if you want only a double-spaced version to be 
printed, you might want to type in the text in single- 
spaced mode so that you can see more of it on the screen 
at once. 

Another defect in Wordstar that shows up in similar 
circumstances is that you cannot use the search function 
to locate embedded printing-attribute characters. If you 
want to change all your underscored text to boldface, 
you have to search for it the hard way—by eye. 

Wordstar encourages printing with even right and left 
margins (producing fully justified output) even on 
printers that cannot perform proportional spacing ac¬ 
cording to the width of characters {such printers are 
properly called "fixed-escapement/' although Micropro 
calls them 'Teletype-like''). As a result, a lot of Wordstar 
users routinely produce printed output that has been 
justified only by insertion of multiple full spaces between 
words. Such printouts look impressive at first glance, but 
they are actually harder to read than text that is printed 
flush-left, with a ragged right margin. Full justification 
should be set as a default condition only when the pro¬ 
gram has been customized to use a printer that can print 
in microspace increments, (This could form part of 
Wordstar's installation process.) 

For all its versatility, Wordstar does not have some 
functions that would be useful. As distributed, it does not 
support the special printing attributes of the popular Ep¬ 
son MX-80 printer, (The MX-80's alter ego, the IBM 
Parallel Printer, can do the fancy printing only if the 
Graftrax-PIus option has been installed. There do exist 
ways to use the Epson attributes; see page 203,) Most 
of Wordstar's built-in printer options are for expensive 
formed-character (usually daisywheel) printers. 

The default settings of most parameters cannot be 
changed by users. The program cannot use all the 
memory space available to the 8088 microprocessor—it 
must swap portions of the text of a long file to and from 
the disk. And to do any combining of files and interactive 
defining of the output text during printing, you must 
have the Mailmerge program at an additional cost. 

The Final Word 

This program is a product of Mark of the Unicorn, a 
software house that established its reputation with a 
product called MINCE, which gave to microcomputer 
systems an editor with most of the capabilities of the big- 
computer editor EM ACS. (The name is a recursive 
acronym; MINCE Is Not Complete EMACS,) One of my 
discoveries in this project has been TFWINM: The Final 
Word Is Not MINCE. The two programs share a common 
heritage, many similar features, and even some code (in 
the C language), but there are differences in the organiza¬ 
tion of editing commands and in output facilities. 
(MINCE for CP/M-80 systems was reviewed in BYTE by 
Christopher Kern; see reference 4.) 

The Final Word is an extremely flexible word-process¬ 
ing system. You can use it to effortlessly produce types of 
output that would possibly require great effort using any 

Text continued on page 210 
Circle 378 on inquiry card. i » 
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How to get the best 
out of (and into) 
your computer. 


the complexity and costs of typical modems, 
and producing instead modems elegantly simple 
in execution with absolutely state-of-the-art 
reliability and features. 

There’s nothing quite like working with the 
latest and the best. Come see. 

The Cats are at leading computer stores. 



mode, answer or originate— 
J-Cat does it automatically. 
$ 149 * 


roar along at izuu Dps. 

All have one thing in common—unique, 
highly advanced LSI chips. Our engineers 
have designed these little marvels, eliminating 


You’ve invested in your computer to get 
data accurately, intelligibly. The mtxlem is no 
place to compromise and slip in a weak link. 

With Novation Cat ® modems you don’t. 
Our Cat line is a full one. At one end—our 
small, handy J-Cat. It purrs along at 300 bps, 
excellent for home use. At the other end, 
with all the features and conveniences you 
want for business—our full blown smart, 
automatic communication systems that can 


There^s another good reason to buy right now. 

Tucked inside every Cat package, you’ll 
now see a special “get acquainted” subscrip¬ 
tion to The Source’^ You might as well get 
started right. 

J-CAT '” MODEM 

It’s smaller, '/sth the size of an ordinary modem. 
Easy to stick-on, tuck-in, put anywhere you want. 
Auto-answer. Also, no fussing to get into the right 



















You get all the options 
of a full duplex Bell 212 A compatible modem and 
more. It’s an advanced modem with custom micrO' 
processors and LSI circuits that have let us cut parrs 
count and costs drastically-—while improving 
performance in every way. Auto-answer and auto 
selection of 1200 bps or lower speed. Both 
synchronous and asynchronous. $695 * 


103 AND 103/212 
SMART-CAT™ 
MODEMS 


They do more, do it 
easier and do it in less space. And with LSI technology 
they run better and cooler—and will for years. 
Built-in dialer, redialing on busy signal, auto answer, 
plus extensive software command set. 

103 Smart-Cat (300 BAUD, full duplex) $249* 
103/212 Smart-Cat (300 or 1200 BAUD 
full duplex) $595* 


212 

AUTO-CAT™ 

MODEM 


APPLD-CAT"" II 
WITH 212 OPTION 

Complete communication 
system for Apple owners. 

Modular design lets you grow into— not out of-— 
the system, Cotnes with excellent software—our 
own Corn-Ware^"’ is a simpie-to-use, menu driven 
terminal program. Full range of speeds up to 
1200 bps. All auto functions—phone directory 
with auto configuration and auto dial, redial, 
answer, disconnect. Binary or text mrxles. 

VisiCalc™ and CP/M’^'” compatibility—and the list 
is growing. Installation can still be just one slot in 
your Apple II, even with optional 212 card. 

$389* and up. 


T/u' 

Tt'i. 

Icdiicr *Ti 
/Jcrsuiutl. 
ammuniLUtums 


Cal Is a registered trademark Novation VispCalc is a tradematk of Porsonaf Software, Inc 
CP/M ia a [fadetnark ol Digital Research Inc Apple is a registered tradefnark o1 Apple 
CcmpLiter Inc. ‘SaKKested retail circle 334 on Inquiry card. 



Novation, Inc, 18664Oxnard Strectj Tarzana, CA 91356 
(800) 423^5419 * In California: (213) 996-5060 



















»PiiItrootIf= 7 )] 

9Pafjii(riM*i«rti 

ISiyltltHciit 2 UhhI 


T)h FfMJ WarJ 


Tkli imna !■ 1 of of IM UtieorB, t HftiMt* 

a comfljuj con a. cmpsi.con fl:noBE-COft « fojrwr.con 

A pwwofCLi con M:coiirifi.Mrr *:w.c«n iiw-WL 

nttvr.m ^i:nwu,Txr »:iw.c«i rmcM.em 

fumtai.MS amnstauu-mt a^iv.w ftiTtmLox.MN 

n-mrninK.uiT Atrius.Mf AifmiLM.Tru «:mirMfr iwr 

h.coiM.m n.ttmxm 



Photo 11: One of The Final Word's unusual features is the 
possibility of setting up two separate editing windows on the 
screen, with each window opening onto a different text buffer. 
Here the top window shows a portion of this article, while the 
bottom window shows a special buffer that contains the direc¬ 
tory of one of the disks in the system. The white bar separates 
the two windows; the windows’ relative sizes can be varied. You 
can also have as many as 12 buffers set up at once and switch 
between them with buffer commands. 



Photo 12: The final Word's normal editing display. Status in¬ 
formation is shown in the next-to-bottom line in inverse video^ 
with transient messages and user-command input on the bottom 
line. The text is displayed in normal intensity, (You can change 
the character video attributes by using the system-configuration 
utility program.) 

The five text lines at the top of the screen illustrate 5om^ of 
the embedded formatting commands used by The Final Word. 
These are interpreted by the formatting program and do not ap¬ 
pear in the final output in this form. 

Text continued from page 206: 

Other program. But with this great flexibility comes an 
extra measure of complexity* This program is more com¬ 
plicated than even Wordstar, but fortunately you don't 
have to learn every command and feature to productively 
use The Final Word* (One of the programmers for Mark 
of the Unicom, Craig Finseth, described the concerns of 
the designers of the program in a BYTE article last year; 
see reference 2*) 


At a Glance 

Name 

The Final Word 

Type 

Word processing program 

Manufacturer 

Mark of the Unicorn Inc. 

FOB 423 

Arlington. MA 02174 
(617) 4890387 

Prfee 

S300 

Format 

Two S’A^nch floppy disks, PC-DOS (MS-DOS) 

Language 

C [source code not avaiJahfe) 

Computer 

fSM Personal Computer [as reviewed] 

Documentation 

User's manual: 402 pages printed with letter-quality printer rn large 
loose-leaf binder, tutortaf files on distribution disks; reference card; 
function-key chart 

Audience 

Users of word processing who need advanced features and exten- 
srve formatring capabilities 


The Final Word has several unusual features including 
the following: You can view and edit two separate active 
documents (see photo 11), each in its own buffer and 
half-screen window, and you can transfer sections of text 
between the buffers. You can restore ("undelete") small 
segments or even large chunks of text that you have in¬ 
advertently or purposefully deleted. You can create files 
containing disk directories. And you can terminate ex¬ 
ecution of the program, do some other task with the com¬ 
puter, and then reactivate The Final Word to find your 
text buffers and even editing modes in place just as they 
were when you quit. This last capability is provided 
through information stored in the buffer-swap disk file, 
which also provides automatic protection against system 
crashes and interruptions, (Mark of the Unicorn calls this 
feature State Save.) 

During editing, one special disk file, called FW.SWP, 
holds the swapped-out text from the currently used set of 
buffers. After you have stopped typing for seven seconds 
{or a duration you set), The Final Word automatically 
saves the segments of text you have changed and stores 
them on disk. This storage allows you to return to where 
you were after a power outage or other interruption with 
little trouble. You can set the size of this file according to 
your needs. 

Some of the characteristics of The Final Word will 
seem strange to people who have been accustomed to 
some other editing system. For instance, block moves of 
text are accomplished by deleting the block, moving the 
cursor to where you want it to go, and then "undeleting" 
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ESPRIT lll"^ 

goes TVI-950 one better. 


Our new Esprit IIP is a plug-to-plug 
replacement for the TeieVideo TVI-950. 
Same command set. Same keyboard 
layout. The same features. Even the 
same user-PROM capability. 

But Esprit III goesTVt-950 one better. 
And that one important difference is 
price. Esprit III costs $300 less. In fact >t 
costs $100 less than TeleVideo’s far less 
capable TVt-925. 

Look at the numbers. TVI-950 per¬ 
formance for less than TVI-925 cost 
You'll agree. Esprit III is the best one. 



Esprit 

III 

TVI 

925* 

TVI 

950* 

Buffered mode 

Yes 

Yes 

Yes 

Programmable function keys 

Yes 

No 

Yes 

Line graphics 

Yes 

No 

Yes 

Page/line transmit 

Yes 

Yes 

Yes 

Smooth scrolling 

Yes 

No 

Yes 

Price 

$895 

$995 

$1,195 


■Trademarlia (if TelBVId&o Sysiem*, Ik. 


Esprit Systems, Inc., Hazeftine Terminals Division, 500 Commack Road. Commack, NY 11725 {516) 462-5598 




See us at 
NCC 

Booth W6288 


Circle 194 on inquiry card. 


BYTE May 19fi3 211 














the block. Anyone who has ever lost several hours' work 
on a computer system because of a careless erasure com¬ 
mand will become quite nervous performing The Final 
Word's block-move procedure. (And you do have to be 
careful, because you can't do any further deletions to 
make room for the block at its intended destination 
without destroying it.) 

In any attempt to rate word-processing programs by 
counting the number of commands. The Final Word 
would win hands down, at least in the group of programs 
reviewed here; there are nearly 160 different commands. 
It sounds like you could sink into a morass of control 
possibilities, but the program uses a logical series of 
menus to organize them. The structure of menu use seems 
somewhat akin to Wordstar's system, except that The 
Final Word goes one step further: three levels of menus 
for most commands, instead of two. 

The most frequently used commands are assigned to 
single control characters (which you type with two key¬ 
strokes, of course). The two commands I used the most 
were the ones that change the direction of operation, 
either forward or backward. Most of the operations 
available in The Final Word proceed relentlessly in the 
selected direction. A set of commands select the opera¬ 
tion that is to be performed, such as search for a string, 
delete an object forward, and delete ("kill") an object 
backward. Other commands select the text objects on 
which other commands operate. The objects are charac¬ 
ters, words, sentences, lines, paragraphs, edges of lines, 
viewscreens, and buffers. (Does this remind you of Easy- 
wri ter II? It's superficially similar, but the syntax is much 
more usable.) And some single control character com¬ 
mands activate miscellaneous functions, such as "do the 
last operation again," "change the capitalization style of 
the word after the cursor," and "transpose the last two 
characters typed." This last command I found handy in 
correcting a common typographical error. 

You type Control-X to cause a menu of menus to be 
displayed on the top section of the screen (see photo 13), 
You then type a character to select one of the submenus; 
when the submenu shows up, you type another character 
to activate the desired function. For instance, you can 
type Control“X to obtain the list of menus, then type "M" 
to select the Miscellaneous menu, and then type "Q" to 
select the Query Replace operation. As in Wordstar, if 
you type the commands fast enough, the menus don't 
show up on the screen. (The list of menus includes Buf¬ 
fers, Capitalization, Files, Help, Layout, Miscellaneous, 
Regions, Set, and Windows.) 

If you don't like using the menus, you can use the func¬ 
tion keys instead. And The Final Word has these in abun¬ 
dance, too. The directional cursor keys on the right work 
as you would expect (actually providing a mode of cursor 
movement not available through the Control-character 
functions). The Ins (insert) key works according to The 
Final Word's current mode. 

Over on the left side of the keyboard, the assignable- 
function keys are used, consistent with the rest of The 
Final Word, in an exhaustive manner. First, ten functions 


are assigned to the unaided keys Fl through FlO, Ten 
more functions can be invoked by holding down a Shift 
key while pressing Fl through FlO. Ten more are 
available through combinations with the Control key, 
and ten more by using the Alt key. These 40 functions 
have been reasonably assigned by Mark of the Unicorn, 
but if you don't like the assignments you can change them 
yourself. If you like to use function keys, this surely gives 
you as many as are practical on the IBM PC. 

But this is not for me. I can remember mnemonically 
assigned control-character functions, even through three 
levels of menus, much better than I can remember ar¬ 
bitrary associations of numbered keys. ("Hmm. , .let me 
see; Alt-F2 is 'turn fill mode on or off,' but 5hift-P2 is 
'place cursor at marker,' or was it the other way 
around?") You do get a reference chart describing the 
uses of all 40 functions, but 1 think very few people will 
bother to learn more than the unaugmented set of 10. 

The documentation for The Final Word is more than 
400 pages in a large loose-leaf binder. Most of these pages 
are a reference and installation guide, but the first 10 
chapters are a comfortably paced set of lessons for 
inexperienced users. Some of the lessons use tutorial text 
files, provided on one of the distribution disks, to enable 
you to practice using a basic subset of the editing and for¬ 
matting commands. And if you forget a command during 
an editing session, you can obtain an explanation of the 
use of most commands from an online help file. 

In formatting output, you can use The Final Word the 
same way you use the other three programs we've dis¬ 
cussed: make the text look the way you want on the 
video-display screen and transfer the document to the 
printer in that format. But there is another choice. 

The Final Word has a powerful advanced-formatting 
facility that can be invoked through an advanced-print 
command. You can embed any number of special format¬ 
ting commands in the text to obtain perfect formal output 
arranged spatially and typographically into chapter 
titles, enumerated indented lists, subheads, tables of con¬ 
tents, indexes, and even cross-references. The formatter 
can rejustify text according to specifications given at 
print time, automatically number items, produce headers 
and footers with section and page numbers, and print 
numbered footnotes. Character attributes may be 
switched easily, and proportional spacing can be ob¬ 
tained via microspace justification on printers capable of 
it. (A large number of printers are supported by the out¬ 
put routine.) The formatter can even invoke the inclusion 
of sections of text not in the active document, but stored 
in a disk file, and you can type in text from the keyboard 
during printing for inclusion in the output. Page breaks 
are not normally shown on the video-display screen, but 
you can request a "view" output from the formatter. 

There are two prices to be paid for all this wonderful 
capability (besides the cost of the program). The first 
price is learning the complications arising from inserting 
format commands into the text. It will probably take you 
many hours and much experimentation to become profi¬ 
cient in using the embedded commands. Fortunately, the 
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THE FORTH SOURCE™ 


MVP'FORTH -- A Public Domain Product 

MVP Forth is tig-FORTH updated to the FORTH-79 Standard Required 
Word Set The soorce is public domain. Included are an editor. FORTH 
assembler, tools and utilities, making it compatible with the Instructional 
book, Starting FORTH. Except for hardware dependencies, all high level 
FORTH Is transportable between all systems Modifications and exten¬ 
sions can be simplified through the use of MVP-FORTH Programming 
Aids and Meta and Cross Compilers, 

MVP FORTH Books - A Series 

□ Volume 1, Aii about FORTH by Haydon, MVP-FORTH 

glossary with cross relerences to fig-FORTH. Starting 
FORTH ar^d FORTH^79 Standard 2'^'^ Ed. $25 

□ Volume 2» MVF-FORJH Assembfy Source Code. Includes 

CPA^r IBM-PC® , and APPLE*' listing tor kemal $20 

□ volume 3, MVP-FORTH Math & Fioating Point Extensions 

by Koopman. $20 

MORE COMtNQ! 

MVP-FORTH Software - A Transportable FORTH 

□ MVP-FORTH Programmer's Kit including disk, documen¬ 

tation, Volumes 1 & 2 of MVP-FORTH Series {AH About 
FORTH, 2^ Ed. & Assembly Source Code), and Starting 
FORTH. Specify CP/M. IBM-PC. TRS-fiO/l® or 3, TRS 
Color Computer or APPLE, $150 

□ MVP-FORTH Cross Compiler for CP/M Programmer's Kit. 

Can also generate headerless code for BOM or target 
CPU $300 


□ MVP-FORTH Meta Compiler for CP/M Programmer's kit. 

Use for applicatons on CP/M based computer. Includes 
public domain source $1 SO 

D MVP-FORTH Fast Floating Point for APPLE Programmer’s 
Kit. Includes 9511 math chip on board with disk and 
documentation $400 

□ MVP-fORTH Programming Aids for CP/M. IBM or APPLE 

Programmer's Kit. Extremely useful tool for decompiling, 
cal If i ndl ng, and tran si at I ng, $150 

□ MVP-FORTH by ECS Software for IBM-PC or ATARI'^ 

400/800. Standalone with screen editor License required. 
Upgradeable $90 

□ MVP-FORTH by ECS Software for tBM-PC or ATARI 

400/800- Enhanced with color animation, multitasking, 
sound, utilities, and unfimiled run time license. $1 75 

□ MVP-FORTH Professional Application Development 

System fPADS) for CP/M, I8M-PC, or APPLE. A three level 
integrated system with complete documentation. Complete 
system for IBM. CP/M, or APPLE $400 

□ MVP-FORTH PADS enhanced virtual system $150 

□ MVP-FORTH PADS Programming Aids $150 

□ MVP-FORTH PADS Meta Compiler $150 

★ MVP-FORTH operates under a variety Of CPU'S, computers, and 
operating systems, CP/M® disks can be supplied 8". SS/SD. 3740 
format or 5^ A for Osborne® Northstar® Micro Decisions® Kay pro® or 
H09/289'*' . Specify your computer and operating system 


FORTH DISKS 


FORTH MANUALS, GUIDES & DOCUMENTS 


FORTH with editor, assembler, and manual. 


□ 

□ APPLE by M.M 

$100 

□ NOVA by CCI 

$100 


□ APPLE by Kuntze 

$90 

□ TRS-eO/l" by N S. 

$90 

□ 

□ ATARI®' valFORTH 

$50 

□ ZSO by L M. 

$50 


D CP/W' by M.M 

$100 

□ 8066/88 by L.M 

$100 


□ HP-85 by Lange 

$90 

□ VIC FORTH byHES, VIC20 


□ IBM^PC^ by L.M, 

$100 

cartridge 

$60 


Enhanced FORTH with: 

F-Floating Point, G-Graphics, T-Tulorial, 

□ 

S-Startd Alone, M-Math 

Chip Support, MT-Mulli-Tasking, X-Other 


Extras, 79-FORTH-79. 




□ 

□ APPLE by M.M . 


□ Extensions for L.M. 



F. G. & 79 

$140 

IBM,ZSO, and 8086 


□ 


□ ATARI by PNS, F,G, & X $90 

□ CP/M by M .M. , F 8. 79 $140 

□ Apple, GreFORTH by 

Insoft $75 

□ JBM-PC, POlyFORTH by F.L 

F, G, S. M,MT, StX $300 

□ Multi-Tasking FORTH by 

S.L.. CP/M, X&79 $395 

□ TRS-80/1 or III by M.M.S. 

F. X, &79 $130 

□ TUTORIAL by L 8. H. 
includes Starting FORTH $95 


□ Software Floaling 


Point 

$100 

□ 8087 Support 


(IBM-PG or 8086) 

$100 

□ 9511 Support 


(ZBO or 8086) 

$100 

□ Color Graphics 


(IBM-PC) 

$100 

□ Data Base 


Management 

$200 


Requires LM FORTH disk, 
specify IBM, Z80. or 8086 


ALL ABOUT FORTH by 

Haydon. See above. $25 
FORTH Encyclopedia by 
Derick & Baker. A complete 
programmer's manual lo fig- 
FORTH wim FORTH-79 
references. Flow charted, 2"^ 
Ed $25 

FORTH Encyciopedia 
Pocket Guide $7 

And So FORTH by Huang. A 
college level text. $25 

FORTH Programming by 
Scanlon $17 

FORTH on the ATARI by E. 
Floegel $6 

Starting FORTH by Brodie. 
Best instructional manual 
available, (soft cover) $16 
Starting FORTH (hard 
cover) $20 

1960 FORM L ProO. $25 
1981 FORML Proc 2 Vol $40 
1962 FORML Proc. $25 
19B1 Rochestef FORTH 


a 1982 Rochester FORTH 
Proc. $15 

□ A FORTH Primer $25 

□ Threaded Interpretive 

Languages $21 

□ AIM FORTH User Man $12 

□ APPLE User^s Manual 

MicroMotiOn $20 

a METAFORTH by Cassady. 
Meta compiler in 0080 
code $30 

□ Systems Guide to fig- 

FORTH $25 

Caltech FORTH Manual $12 


Invitation to FORTH $20 
PDP-11 User Man, $20 
CP/M Usef’s Manual, 
MicroMoticn $20 

□ FORTH-70 Standard $15 

□ FORTH-79 Standard 

Conversion $10 

D Tiny Pascal fig-FORTH $10 

□ NOVA fig-FORTH CCI $15 

□ In stall a lion Manual 


CROSS COMPILERS Allow extending, modifying and compling for 
speed and memory savings, can also produce ROMable code. 
•Requires FORTH disk. 


□ CP/M 

$300 

□ IBM* 

$300 

□ TRS-80/I 

$300 

□ Z80* 

$300 

□ Northstar® 

$300 

□ Apple II/II + 

$300 

□ 8086- 

$300 




□ fig-FORTH Programming Aids for decompiling, callfinding, 
and translating. Specify CP/M. IBM-PC, 3066, Z80, or 
Apple $150 

Key to vendors: M.M, MicroMotiOn 

FJ. FORTH Inc. M.M.S. Miller Microcomputer Services 

L & H Laxen and Harris N.S, Nauticus Systems 

L M. Laboratory Microsystems S.L, Shaw Labs 

Juptter Ace Computer - Z80 FORTH micro code - $150 


Proc, 


ftg-FORTH $15 


Source Listings of Ilg-FORTH, tor specific CPU’s and computers. The 
Installation Manual is required for implementation. Each $15 


□ 1802 □ 6502 □ 6000 

□ 8080 □ 8086/88 □ 9900 

□ PACE □ 6809 □ NOVA 

□ 68000 □ Eclipse □ VAX 


□ AiphaMicro 

□ APPLE II 

□ PDP-11/LSt-11 

□ zao 


Ordering Infonnation: Ch^k, Money Order (payable le MOUNTAIN VIEW PRESS. 
INC,). VISA, MasterCard or COO’s accepted No billing or unpaid PO's. California 
residenis ackl sales lax. Shipping costs In US Included In price. Foreign ordets. pay 
in US funds on US b^nk, include loi handling and shipping by Air: $5 for each Item 
under S25, $10 for each item between $25 and $39 and $20 for each tfem over 
Si 00. Minimum order $10. All prices and products subject to change or withdrawal 
without notice. Sln-gle system and/or single user license agreermnt required on 
some products- 

DEALER & AUTHOR INOUlRfES INVITED 


MOUNTAIN VIEW PRESS, INC. 

PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103 
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Popular Paperbacks 
To Increase 
Computer Usage 


All above books 
are paperbacks 
published by 
John Wiley 
& Sons. 




Please print clearly. 
This coupon is 
your shipping label. 


1. So You Think You Need Your Own 
Business Computer. The Manager's 
Guide to Selecting, Installing, and 
Using the Right Small Computer Sys¬ 
tem by William E. Perry 216 pp, $14.95 

2. BASIC for the Apple II by Brown, 
Finkel and Elbrecht. From fundamental 
principles to such advanced tech¬ 
niques and string variables, sub¬ 
scripted variables, subroutines, and 
more. 416 pp. $12.95 

3. Byteing Deeper into Your Timex 
Sinclair 1000 by Mark Hamson. Guid¬ 
ance in programming efficiently, 37 
carefully selected programs. 176 pp. 
$12.95 

4. Successful Software for Small C 
Computers Structure Programming in 
SASIC by Graham Beech. For novice 
programmers, applications to busi¬ 
ness, science, computer science, edu¬ 
cation. 192pp. $14.95 

5.6502 Assembly Language Program¬ 
ming by Fernandez, Tabler, Ashley. For 
Apple, Atari, Commodore owners, 100s 
of opportunities to practice coding typi¬ 
cal routines, 256 pp, $12.95 

6. Understanding Computers. What 
Managers and Users Need to Know by 
Myles E, Walsh. Computer fundamen¬ 
tals, step-by-step briefing on how com¬ 
plex chores are handled; plus info on 
data bases, storage and retrieval, tele¬ 
processing, distributed processing, 
266 ppi $14.95 


McGraw-Hill Bookstore 
1221 Ave. of the Americas, N.Y, NY 10020 
Send me (circle) book # 1 2 3 4 S 6 

No, copies__ 

Check, mortey order or credit card only 

Visa-. Arner Exp,_Master Chg_ 


BY5 3 


McGraw-Hill 
Bocj^tore 


Acct, No.__ Expires_ 

Name__ 

Address_ 

City_State_Zi p_ 

Add appllcabie sales tax, plus $1,75 each postage and handling for the first 
book, $,75 for each additional book. 


commands are plainly recognizable in function: some 
typical commands are; 

@Address[fe:Ef] 

@ Majorheading [ texf] 

@Style!Topmargin 6 lines] 

There is even a (@Verse format for those who are inclined 
to write poetry. Nonetheless, learning to write proper 
formatting commands is like learning to write programs 
for a FORTRAN compiler—error messages can suddenly 
come after the formatter has been running for three 
minutes, and you have to edit the file and start over. 

The second price is the time required for the software 
to recognize and interpret all those embedded commands 
and the time needed by the formatter routine to process 
them. The time taken for The Final Word to do its 
housekeeping and begin printing a large document after 
you give the command can increase greatly when the for¬ 
matter routine is called as part of the process. For in¬ 
stance, a 28,167-character file (last month's Ciarcia's Cir¬ 
cuit Cellar) required 1 minute, 35 seconds for printing to 
begin without formatting; the duration jumped to 4 
minutes with advanced formatting. If you want to format 
a lot of long documents, you'll find yourself taking a lot 
of enforced coffee breaks. But once the file has been for¬ 
matted, you can start editing again as it prints. If most of 
your writing work involves producing documents with 
complicated structures, I think youll gladly wait while 
the computer sorts it all out for you. 

In addition to taking up time, the operation of the for¬ 
matting routine also consumes a great deal of disk space. 
Unless you severely restrict your use of The Final Word, 
you'll need at least the disk space provided by two 
double-sided 5 Vi-inch floppy-disk drives. 

Mark of the Unicorn, in contrast to Mkropro Interna¬ 
tional, allows you to customize your copy of The Final 
Word in a simple, menu-driven fashion. You can set up 
your preferred default conditions for editing and format¬ 
ting parameters (such as indentation, tabs, preferred 
justification style, and page margins). You can define 
your own keyboard usage, binding functions to keys as 
you please. And if you need help, you can call or write 
Mark of the Unicom. 

Conclusions 

The four programs I've discussed here are a represen¬ 
tative sample of the word-processing programs available 
for the IBM Personal Computer. 

Two of them are important because of their wide com¬ 
mercial success: the February 1983 issue of Softalkfor the 
IBM Personal Computer (reference 9) ranked Wordstar 
as the best-selling IBM PC program during December 
1982, with Easywriter II ranked eighth in the same 
survey. {Wordstar is also important because of its many 
good features. I can't speak so highly of Easywriter 11.) 

The other two programs are significant because of the 
value they offer in functionality: Volkswriter provides 
simple, easily understood word-processing capability at a 
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AN INNOVATIVE CONCEPT IN MODULAR EXPANSION 

Only the new TIME SPECTRUM brings you a galaxy of 
. expansion options for your IBM-PC®...with VERSAFAK®. 


VERSAPAK SYNCHRONOUS EXPANSION 
MODULE - Adds two standalone serial 



VERSAPAK SERIAL 
EXPANSION MODULE - 

Adds a second standalone 
serial asynchronous port with 

COMPAR. 


synchronous ports with SYNCPAK 


VERSAPAK MEMORY 
MODULE - Memory 
expansion from 256KB to 
512KB in 64KB increments* 
with optional second 
serial asynchronous port 
with RAMPAR 


CLIFFHANGER®- 
ProprietarY 
connector mounting 
hardware simplifies b 
of I/O lines. 


HME 

SPECTRUM 
FOUNDATION 
MODULE - 

Contains a Real Hme 
Qock, 64KB RAM 


Watch for new VERSAPAK modules to be introduced soon. 


(expandable to 256KB)* 
serial asynchronous port 
and optional parallel printer port 


For more information on the revolutionary new TIME 
SPECTRUM and VERSAPAK expansion modules* see 
your nearest IBM-PC authorized dealer or contact 



15801 Rockfield* Ste. A* Irvine, CA 92714 
714-859-8871 


ISM'PC i& trademark of International Business Machines Corp. 
® Copyright Personnel Systems TechnoJogy, Inc. 19B2 
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ECT Building Blocks 

for Microcomputer 
Systems, Dedicated 
Controllers and 
Test Equipment 

S-100 
64K 
STATIC 
RAM 


ECTs 64K STATIC RAM is a low power fully static 64K x 
8 bit S-100 Bus Memory Board. 2716 EPROM’s can be 
intermixed with the RAM's. 

$399.00 


Speciatiiing in QuBtity MicrocmputBr Hardware 
industrial • Educational « Smalt Business * Personal 
Card Cages, Power Supplies, Mainframes, CPWs. 
Memory, tIO, OEM Variations 

ELECTRONIC CONTROL TECHNOLOGY, INC. 

k 763 Ramsey Ave., Hillside, NJ 07205 (201) 686-8080 J 



OLIVETTI’S PRAXIS 30 PERSONAL PRINTER 

PRAXIS MAKES 
PERFECT" 

AT THE PERFECT PRICE: 
$599* 

• add StO for 
shipping 



* PORTABLE DAISY WHEEL PRINTER 

* CENTRONICS AND WORDSTAR COMPATIBLE 

* SERVICE FROM OLIVETTI DEALERS 

* OLIVETTI APPROVED 

* VARIABLE PITCH ON PRAXIS 35, ADD $100 


TO ORDER SEE YOUR LOCAL DEALER, OR 
SEND CHECK OR MONEY ORDER TO: 



ARK MICROSYSTEMS 
P.O. BOX 4190 
ANN ARBOR, Ml 43106 
[313) 769-7253 





Photo 13: When you type Control-X, a top-level menu of 
menus appears at the top of the screen. You then type a 
character (control or regular) to select one of the menu choices, 
such as the menu of Capitalization commands shown here. You 
then hit one mor^ fccy fo invoke the desired operation. 

This display, produced on an Amdek Cohr-ll RGB (red- 
green-blue) video monitor, shows that portions of text 
designated to be highUghted o« the screert show up in blue. Such 
highlighted text is underlined when the Monochrome Display 
Adapter is used. 

relatively low price, while The Final Word, selling at a 
higher price, offers an amazing amount of flexibility for 
writing complex documents. 

If I had to choose one of the tour, I would probably 
buy The Final Word, because of its great flexibility, and 
yet there are things I don't like about the Mark of the 
Unicorn product. So I am still looking for the word-pro- 
cessing program of my dreams. In fact, I wrote most of 
this article using a fifth program I received too late to in¬ 
clude in the project. So perhaps I'll be writing another 
review soon. In the meantime, consider your needs when 
you are choosing a word-processing program, and try 
before you byy,H 
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BASC® JRT RVSCAL: 

A NO-HOLDS-BARRED COMPARISON. 


By dividing 

programs into modules, JRT Pascal 
makes even very complex programs— 
of nearly any size—a breeze to manage. 
Pascal code is self-documenting; 
program sections are identified by 
meaningful names, not line numbers* 

Error messages are verbal, not number 
codes. JRT offers 12 data types (to 
Basic's 2 or 3), and it has both regular 
and hex numbers. 

P0w,Ea For power—the ability to 
write better, clearer programs, faster— 

Pascal Is the run-away winner. Example: 

JRT simplifies programming by 
accompiishing complicated operations 
(for Basic) with one command: 

Basic JRT Pascal 

IF A$ = "V" OR IF A IN [ V»Z1 THEN*.. 

AS - 'W OR 
A$ = "X" OH 
A$ = “Y" OR 
A$= "Z"THEN... 

JRT^ wide variety of 

data types reduces programming restrictions. 
And the data types are not all fixed in size* 


programs can be created and run, because program modules 
can be spread over many diskettes. Common modules can 
be used for several programs. Basic generally limits 
strings to 255 bytes; JRT strings go up to d4K. 

EFF46tENOY Whereas Basic relies on a static, 
inefficient memory map to allocate storage, JRT^ 
dynamic storage fills every available main storage area; 
there's no waste. With Basic, sub-routine modules must 
be linked together; with JRT, they can be linked— 
but don't have to be. JRT^ more powerful commar^ds 
run faster; typically, you'll write Fiscal programs 3 fo 
10 times faster than in Basic. Exclusive: JRT lets you 
directly access the CP/M* operating system for better 
total system control. 

Consider our copy policy. (If you want to 
make copies, \Vs OK with us—so long as they're not 
for re-sale.) Check our astounding price: $29,951— 
and satisfaction is guaranteed—or your money back. 

Basic versus JRT Pascal: which comes out on top? 

Right! The coupon below is for your convenience. 

Or call. Today. 


Here’s the real shocker! 

Features 

Basic 

JRT Pascal 

Structured 

progfams 

No 

yfes 

Separate 

compiled 

modules 

"Chaining" 

structured 

procedures 

with 

auto-loading 
& purging 

Arithmetic 

precision 

Usually 

6or7 

digits 

14 digits 

Indexed files 

No 


Maximum 
string size 

255 

chamcters 

64,000 

characters 

Loop statements 

1 

3 

Data types 

Usually 

2 or 3 

12 

CASE statement 

No 

’Vbs 

Introduced 

1965 

1980 

Price 

??? 

$29.95! 




Full support for 
Indexed files 

CRT screen 
formatting & 
full cursor 
control 

Facilities for 
formatting 
printed reports 

File variables 
a GBT/PUT 

Dynamic arrays 

SEARCH 

procedures tor fast 
table look-up 

Extended CASE 
statements 

Random files 
to S megabytes 
with variable 
length records 

i4K 

dynamic strings 



Statistic 

procedures 


Activity analyzer 
prints program 
use histogram 

14 digit BCD 
FLOATING POINT 
arithmetic 

True 

dynamic storage 

Advanced 
assembly Interface 

Fast one-step 
compiler; 
no link needed 

Efficient 
compiler needs 
only 65K diskette 
space 

Maximum program 
size: more than 
200.0CH3 linas 

More than 
200 verbal 
error messages 

Separate 
compilation of 
auto-tosdlng 
external 
procedures 

No limits on 
procedure size, 
nesting or 
recursion 

175-page user 
manual with 3-ring 
protective 
plastic binder 
& 5V4'’ or 8" 
diskettes 

Handy JRT Pascal 
reference card 


TH^E COMPLETE PASCAL FOR CP/M. 




Send JRT SYSTEMS or 

to 45 Camino Alto/A21 phone 

Mill Wiley, CA 94941 


415/388-0530 


Name- 


Here’s my $29*95; please send me JRT Pascal. I understand that if Tm 
not completely satisfied, I can return it within 30 days—with the sealed 
diskettes unopened—for a full refund. (Allow 4-6 weeks for shipping.) 

I need the 5-1/4" diskettes for □ Apple CP/M; □ Heath, Hard Sector; 

□ Heath, Soft Sector; □ Northstar; □ Osborne; □ Superbralri: 

□ Televideo; □ Xerox 820. I need □ 6" SSSD diskettes. 


Address, 
City_ 


* State- 


-Zip. 


□ Check DC.O.a □ MasterCard □ VISA 

(CA ri&34denl3 add aalea tax. Add $€ far ahippirtg Dulside North America.} 


Card #. 


-Exp.* 


Signature--- 

*CP/M is a Digilal Research TM. 


A 5€K GP/M system Is required. 
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Victor has delivered more advanced 
16 -bit microcampiiters than any 
other manufactnrer save one. 


Here’s \diy: 
Lbsurpassed price/ 
performance value. 

One look at the prices and capacities of these three popular 
Victor 90U0 configurations and you*ll understand why the 
Victor has quickly become the world's 2nd most popular ad¬ 
vanced 16-bit microcompnten 

The Victor 9000 quite simply offers the best price/perform¬ 
ance combination available on the market today. 


The powerful memory and storage capacities of the Victor 
9000 are only part of the Victor performance story. 

Designed to be a hardworking, hands-on computer, the 
Victor 9000 gives new meaning to the term “user-friendly.” 
From the human size, detached keyboard to the tilting, turning, 
high resolution display screen, the Victor 9000 makes complex 
business computing easy. And with scores of proven business 
application software packages available right now, plus net¬ 
working, complete communications capabilities, and a com¬ 
plete line of high performance peripherals, the Victor 9000 is 
the class of its class. 

To get the complete story on the powerful, friendly and very 
affordable Victor 9000, just call the Victor office nearest you or 
c:all T-600-VIC-9000. 



The 16-bit Victor9000 
Personal Business 
Computer with two 
doubie-sided floppy disks. 

Includes two double-sided floppy 
disks with 2.4 megabyte storage; 
central processing unit. CRT and 
detached keyboard; communications 
and networking capabilities. 

H,715.00 



«3,995ilO 

The 16-hit Victor9000 
P^sonal Business 
Commuter with two 
single-sided floppy disks. 

includes two single-sided floppy 
disks providing 1.2 megabytes 
storage; central processing unit. 

CRT and detached keyboard; 
communications and networking 
capabilities. 



<5,995.00 

The 16-bit Victor9000 
Personal Business 
Computer with internal 
harddisk. 

Includes fixed/removable storage 
device featuring 10.6 megabyte fixed/ 
and 1.2 megabyte removable storage; 
central processing unit, CRT and 
detached keyboard; communications 
and networking capcibiHties. 


VICTSR 

ViCCaarTechiMjkigies, Inc. P.Q Box 1135 Glenview, III 60025 
l-aOO'VIC'90OO 
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Victor has delivered more advanced 
16 -bit microcomputers than any 
other manufacturer save one. 


how: Ltasiirpassed 
llocal distribution, support 
land service nationwide. 

The Victor 9000 personal business computer sys- 
Item has the hardware and the software you need. But, 
equally important, Victor has the human ware. Our 


new network of 8 districts, 50 branch offices and over 
650 highly trained Victor dealers guarantees you 
superb day-in, day-out service and support. Locally, 
where you need it, when you need it. Which is what 
you should expect from a company with 66 years of 
experience in solving business application problems. 

Here's how the Victor service/support network 
breaks down. As you can see, there's a Victor dealer 
near you, 


•DISTRICT 1: ATLANTA 
Difllrict Office 
3:10 Research Court 
Technology Park 
isfurcross, GA 300»2 
(404} 

Includes 7 branches and 
7Q dealers in S status. 

Branch Offices 
Alabama 
B0lS,37th streel 

Birmingham 352Z2 
[ZQ5\ 252 2176 

rlarida 

6228 Beach Boulevard 
lacksanvllie 3Z207 
[904) 396-7751 

3000 W. Hallandale Bch, Blvd, 
KaUandBis 33009 [Miami) 

[305) 458-3356 
{305)949-4246 (Miami} 

(305) 421-8583 (Deerfield Bt:h.} 

649 w. Vassar Street 
Orjando 32804 
[305} 641-9251 

Ceergla 

5801 Ffeachtee-Dunwoody Rd. 

Suite 102 
Atlanta 30342 
(404) 255-1044 

Tennassee 

169 Racine Street, P.O. Box 11696 
Memphis 38111 
(901) 324-5554 

702 Mel park Drive. 

P.O. Box 40644 
Nashville 37204-0644 
(015) 383-9161 

•DISTRICT 2: CHICAGO 

Distriel Office 
3 O'Hare Tower 
6420 W. Bryn Mawr Ave. 

Chicago, IL B0631 

[312} 399-1500__ 

Includes 6 branches and 
_63 dealers lii 7 states._ 

Branch Offices 
Illinois 

59 W. Graild Avenue 
Chicago 60610 (Central) 

(312) 527 0800 

1331 Brummei 

Rlk Grove Village 69007 (North) 
(3t2) 956-8190 


Indiana 

1401 E, Riverside Drive 
Indianapolis 46202 
[317) 63S-1336 

Minnesold 

790 S. Plaza Dr.. Men data Hghts. 
55120-1572 (MSnnflapolis) 

(612) 4 54-8600 

Miasouri 

200 N, Lofflngwell at Pine 
St Louis 63103-2295 
[314}S3S-9900 

Wisconsin 

8026 W. Capitol Drive 
Milwaukee 53222 
{4141436-0305 

•DISTRICT 3: CLEVELAND 

District Office 

6133 Rackside Road, Suite 302 
Independence. OH 44134 
[216] 447-B890 _ 

InciudeB 7 branches and 
65 dealers In 5 states. 

Branch Offices 
Kentucky 

2460 Bardstown Road 
Louisville 40205 
(502] 458-5381 

Michigan 

23200 Telegraph Road 
P.O. Box 2166 (40037] 

Southfield 46034 (Delroil] 

[313] 355-5330 

New Yark 
3435 Harlem Road 
Cheektowaga 14225 [Buffalo] 
(716) 636-5100 

Ohio 

5621 Creek Road 
Blue Ash Indus trial Park 
Cincinnati 4524 2 

(613) 964-1060 

3201 E. Royallon Road 
Broadview Hghts. 44147 (Cleve.) 
[216] 526-0200 

3972 IndlanoU Avenue 
P.O. Box 14465 
Columbus 43214 

(614) 263-8606 

Penney! veni a 
(Includes W. Virginia) 

108 RoflRiyn Road 
Carnegie 1S106 fPitlsburghl 
(4121 279-5300 


•DISTRICT 4: DALLAS 
District Office 
1404 Walnut Hill Lane 
Irving, TX 75062 
(214) 256-5000 

Includee 7 branches and 
102 dealers in 7 states. 

Branch Offices 
Arkansas 
1900 W. 3rd Street 
Utile Rock 72205 
(SOI) 376-0SO5 

Missouri (Includes Nebraska) 

1S3S Broadway 
Kansas City 64106 
1816) 842-7966 

Lnuisiana 
1605 Dallas Drive 
Baton Rouge 70806 
(504) 927-4180 

3230 interstate 10 Service Rd. 
Metairie 70001 (New Orleans) 
[504] 831-2601 

Texas 

3019 Diamond Park Drive 
P O. Box 47746 Dallas 75247 
(2141 631-5430 

6918 Southwest Freeway 
Houston 77057 

(713) 762-8964 

2201 Cee Gee Street 
San Antonio 78217 
(612) 028-6471 

•DISTRICT 5: 

LOS ANGELES 
District Office 
17744 Skypark Circle 
Suite 274 
Irvine, CA 92714 

(714) 850-9944 

Includes 4 branches and 
61 dealers In 4 states. 

Branch Offices 

AriicaDa (Includes New Mexico) 
6126 N. 23rd Avenue 
Suite D Pliopnix 05021 
(602] 249-4897 

California (Includes 
Nevada) 

1202 Olympic Boulevard 
Santa Monica 90494 (L.A.] 

(213) 450-1559 


17241 Murphy Avenue 
P.O. Box 18526 
Irvine 92713 (Orange County) 
(714) 66D-Q363 

3661 Camino Del Rio S, 

San Diego 92108 
(714) 283-7001 

•DISTRICT 6: NEW YORK 
District Office 
2005 Rl. 22 
P.a Box 1463 
Union. N| 07083 
(201] 687-4700 __ 

Includes 7 branches and 
_ 95 dealers in B states. 

Branch Offices 
Connecticut 
Well Hill Center 
21 New Britain Avenue 
Rooky Hill 06067 
[2031 563-5366 

561 W, Putnam Avenue 
Greenwich 06630 
{203) 629-9091 

Massachusells (IncLudes Maine. 
Vermont, New Hampshire) 

335 Bear Hill Road 
Waltham 02154 (Boston) 

[617] &90-3800 

New Jersey 

2005 Route 22. P.O. Box 1463 
Union 07083 
(201) 687-47D0 

Now York 

(Includes Rhode Island) 

Three Corporate Plaza 
Washington Ave. Extension 
Albany 12203 
(518) 869-6446 

99 jericho Turnpike 
lericho 11753 (Long Island) 
[516) 334-7715 

355 Lexington Avenue 
New York City 10017 
(212) 697-8900 

•DISTRICT 7: WASHINGTON 
District Office 
6260 Greensboro Drive 
Suite 510, McLean. VA 22102 
(703) 440-1165 

Includes 6 branches and 
68 dealers in 7 stales 
and the District of Columbia. 


Branch Offices 

Maryland (Includes Delaware) 
1031 Cromwell Bridge Road 
Towaon 21204 (Baltimore) 

1301) 821-6710 
North Carqtlna 
(Includes So. Carolina) 

1611 E. Seventh Street 
P.O. Box 9546 (28299) 

Charlotte 26204 
[704) 375-7708 
Pennsylvania 

3559 Meadow Lane. P.O. Box 546 
Bensalem 19020 [Philadelphia) 
(215} 639-9510 

Virginia [lududes Wash. D.C.J 

2116 Dabney Road, P.O. Box 6615 

Rlchinond 23230 

(604) 359-4091 

7635 Sewells Point Road 

Norfolk 23513 

(604) 563-4511 

8112 Gatehouse Road 

Falls Church 22042 

(703) 573-0560 

•DISTRICT e: 

SAN FRANCISCO 

District Office 

101 California SL 

San Francisco. CA 94111 

{415) 392-1991_ 

IncLudes 6 branched and 
_ B7 dealers in 9 elates. 

Branch Offices 
California 

2716 I Street 
Sacrainento 95616 
(9161 441-3156 
5 Dorman Avenue 
San Francisco 94124 
[415] 626-0876 

Colorado (Includes Nebraska, 
Montana. Wyoming) 

Welervlelt Uuslnesa Park 
7106 N. Broadway, Bldg. 4A 
Denver 0Q221 
(303] 426-495D 
Oregon lIncLudes Idaho] 

14215 N.W. Science Park Dr. 

Portland 97229 

{503) 646-6535 

Utah (Includes IdahoJ 

537 E. Third, South 

Salt Lake City 64102 

(801) 363-0536 

Washington (Includes Montana. 

' Hawaii, and Alaska) 

13406 Norlhrup Way 
Bellevue 90605 (Seattle) 

. (206) 624-7980 


To get the complete story on the powerful, friendly and very affordable 
Victor 9000, just call the Victor office nearest you or call 1-800-VIC-9000. 

VICT0R 

Vlctur Tedmulogles, Inc.. P.O. Box 1135, Glenview. 111. 66625 1-600-VIC-9000 


Circle 473 on Inquiry card. 
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Software Review 


A Comparison of Five Database 
Management Programs 

Actual field use uncovers surprising results. 


Jack L. Abbott 
8525 North IQth Ave. 
Peoria, AZ 85345 


Database management systems, or DBMSs, are general- 
purpose programs that accept data in a format that you 
determine, process the data according to your require¬ 
ments, and then output the data in the report format that 
you specify. While a review of such a program may tell 
you about its major features, only by comparing several 
DBMSs can you determine which program best fits your 
needs* 

A good DBMS should fill the gap between a custom- 
designed application program and an off-the-shelf 
general-purpose package. I designed a comparison test of 
five DBMSs around that specification* I looked at the 
Selector V by Micro-Ap Inc., dBASE II by Ashton-Tate, 
FMS-80 by Systems Plus, Condor III by Condor Com¬ 
puter Corporation, and Analyst andlQsort by Structured 
Systems Group* By using an actual inventory file main¬ 
tained by two jewelry stores as test data, I uncovered 
some significant differences in these programs. 

Essentially, DBMSs perform four functions: data in¬ 
put, selection and sorting, processing, and report output* 
The comparison test included all these functions. In table 
1, you see a typical example of the data-input format used 
to maintain the inventory for the two jewelry stores* The 
two stores have a total of 1007 different types of jewelry 
pieces with varying quantities of each type. The data- 
input format consists of 15 descriptive items or fields 
about each different piece of jewelry* The complete 
description of one piece of jewelry requires a total of 128 
characters (bytes) and is called a record. The 1007 records 
make up the inventory file. This file occupies between 


About the Author 

Jack L Abbott was previously manager of systems programming at 
Phiko Western Programming Development Laboratories in Palo Alto, 
California. He is now a consultant and owner of the Software Center, a 
software store, in Glendale^ Arizona. 


135K and 155K bytes of disk storage depending on the 
storage method used by the particular DBMS. 

After establishing the input format, I displayed this in¬ 
formation on the screen* The display is similar to that of 
table 1, except that blank spaces are provided after each 
field name so the inventory data can be typed in for each 
record. After entering the jewelry stores' inventory data, 
I translated the jewelry-store file to the individual for¬ 
mats of the five DBMSs* I used the file as a benchmark to 
compare these programs. 

Data-input functions include defining the structure of 
the records as shown in table 1. Custom input screens 
may also be generated by some of the DBMS programs* 
Instead of the columnar input format, a custom screen 
permits placement of identifying labels and adjacent 
blank spaces where you can type in the field information. 
An example is a screen display of a purchase-order form* 
You enter the order data into the blank spaces of that 
form for each field in the record. The DBMS then saves 
the data for subsequent processing. 

The second function is selection and sorting* Let's 
assume that, after all the jewelry store inventory data has 
been entered, you want to find all individual records that 
pertain to rings. The most effective way is to first either 
sort or index records on one or more selected fields. Sort¬ 
ing a file aligns all the records in ascending or descending 
order based on the alphabetical or numeric values in one 
field. Indexing a file accomplishes almost the same result 
but requires much less disk storage space because only a 
single selected field of a record (with an index pointer to 
the full record) is sorted. 

In my example, the CATEG (category) field of each 
jewelry-file record tells whether the record pertains to 
chains, rings, watches, brooches, etc* To find all the ring 
records, you ask the DBMS to sort or index the file, plac¬ 
ing each record in alphabetical ascending order based on 
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The Well-Tempered Cross-Assembler 


Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys.Very difficult. 


Before Avocet introduced its family of 
cross-assemblers, developing micro-pro¬ 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide 


Development Tools That Work 

Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun¬ 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there’s a good chance it 
was developed with Avocet cross- 
assemblers. 

Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M* 
and process assembly language for the 
most popular microprocessor families. 


XASM05 .... 

6805 \ 

XASM09 .... 

6809 ^ 

XASM18 .... 

1802 

XASM48 .... 

8048/8041 

XASM51 .... 

8051 

XASM65 .... 

6502 

XASM68 .... 

6800/01 

XASMF8 

F8/3870 

XASMZ8 .... 

Z8 > 

XASM400..,. 

COP400/^ 

XASM75 .... 

NEC 7500 


$200 

each 


$500 


(Coming soon: XASM68K ...* 68000) 
Clrcfi on Inquiry oard. 


Turn Your Computer Into A 
Complete Development System 

Of course, there’s more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 

Text Editor VEDIT - full-screen text edi¬ 
tor by CompuVlew. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
lasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 

CP/M-80version... $150 

CP / M-86 or MDOS version ....... $ 195 

(when ordered with any Avocet product) 

ROM Simulator - ROMSIM by Inner Ac¬ 
cess eliminates need to erase and 
reprogram EPROM. Installed in an 5*100 
host, ROMSIM substitutes RAM for 
EPROM in external target system. 16K 
memory can be configured to simulate the 
2708, 2758, 2716, 2516, 2732, 2532, 
2764, 2564 in either byte or word 
organization. Avocet's configurable driver 
makes loading of HEX or COM files fast 
and easy. 

From $495 depending on cabling and 
RAM installed. 

EPROM Programmer Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per¬ 
sonality modules. Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob¬ 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 


PROM types supported: 2508, 2758, 
2516, 2716, 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xlcor EEPROMS. 

[Upgrade kits will be available for new 
PROM types as they are introduced.) 


Pro^ammer ... $389 

Options include: 

Software Driver Package ......... S 30 

RS 232 Cable .30 

8748 family socket adaptor ..... $ 98 
8751 family socket adaptor ..... $ 174 


Call Us 

If you're thinking about development sys¬ 
tems, call us for some straight talk. If we 
don’t have what you need, we’ll help you 
find out who does. If you like, we’ll even 
talk about Bach. 


VISA And MAjtercAid Accepted. All popular dtac formats, now 
avAliable - pk&se specify. Prkes do r^ot Include shippiing and 
handling call for exact quotes. OQ4 INQUIRIES INVITEO 

"TraderTkArlt ol Digital Research 



AVOCET /[ 
SYSTEMS INC< 

DEPT. 583-B 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
^302-734-0151 TLX 467210 
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STRUCTURE FOR FILE: JEWELRY,DBF 
NUMBER OF RECORDS: 00000 
DATE OF LAST UPDATE: 00/00/00 
PRIMARY USE DATABASE 


FLD 

NAME 

TYPE 

WIDTH 

DEC 

Explanatory note: 

001 

STOCKNBR 

C 

010 


STOCKNUMBER 

002 

CATEG 

C 

008 


CATEGORY (RINGS. BROOCHES. ETC.) 

003 

STYLE 

C 

010 


STYLE (LADIES, MENS, GOLD, ETC.) 

004 

QTY 

N 

004 


QUANTITY 

005 

COSTGM 

N 

010 

002 

COST PER GRAM 

006 

COSTCT 

N 

010 

002 

COST PER CARAT 

007 

TOGWT 

N 

010 

002 

TOTAL GRAM WEIGHT 

008 

TOTCWT 

N 

010 

002 

TOTAL CARAT WEIGHT 

009 

STNWTEA 

N 

010 

002 

STONE WEIGHT EACH 

010 

STNWTTOT 

N 

010 

002 

STONE WEIGHT TOTAL 

Oil 

COSTEA 

N 

009 

002 

COST EACH 

012 

TOTCST 

N 

010 

002 

TOTAL COST 

013 

STORE 

N 

001 


STORE 

014 

VENDOR 

C 

007 


VENDOR 

015 

ENTDATE 

C 

ooe 


ENTRY DATE 

“ TOTAL ** 


00128 




Tabk 1: Example of data-input format used for the jewelry-Btore inventoiy, FLDk the field number, NAME is field description, 
TYPE describes whether the entr^ is alphabetical or numeric, WIDTH is the number of characters in the field, and DEC is the 
number of decimal places used in the field. 


a comparison of the alphabetical values in the CATEG 
field. 

After the data file has been sorted or indexed at your 
typed-in request, the DBMS will rapidly run through the 
file or the index and select all the records in the rings 
category. At your option the selected records are then 
either displayed, printed, or placed in a separate file for 
further processing. 

For the third function, processing, you tell the DBMS 
to perform specific operations on the selected records. 
Using the ring example, let's say you want to record a 20 
percent price increase for all rings. First, you ask the 
DBMS to divide the COSTEA (cost each) field of every 
ring record by .80 to reflect the 20 percent price increase. 
You then multiply the QTY (quantity) value by the 
COSTEA value and store the result in the TOTCST (total 
cost) field. You can perform similar mathematical opera¬ 
tions on any fields in the record. 

The fourth function, output, may be a simple listing of 
the selected data or a more elaborate presentation, in¬ 
cluding statistical summaries, subtotals, and totals on a 
formatted page report. The more sophisticated DBMSs 
include report output generators that make it possible for 
you to print your data output as mailing lists, checks, 
purchase orders, invoices, or in any desired format. 

DBMS designers use two general methods for function 
selection. One method displays a list of general functions 
as soon as the DBMS starts to run on the computer. From 
this list, or menu, you select a submenu that expands 
your selected function into a detailed list of tasks. The 
second method presents you with a blank screen after the 
DBMS is loaded. You must initiate the DBMS directly, 
using its commands individually, or through a command 
file, A command file is simply a series of DBMS com¬ 
mands written in sequence. You use a single initiating 


command to execute that entire sequence of commands. 
The sequence may include commands to accomplish spe¬ 
cific tasks or to display Help information and menu selec¬ 
tions. 

Ideally a DBMS should handle any application. In ac¬ 
tuality design trade-offs occur, making some DBMSs 
more effective than others for a given application. The 
jewelry-store inventory, for example, has only one 
relatively short data file, but it must be accessed and up¬ 
dated as quickly as possible. An important characteristic 
of a DBMS for a jewelry-store inventory would be speed. 
In another application (for example, when processing 
personnel records), the DBMS must readily access several 
different files (such as payroll, hiring, and job perfor¬ 
mance information). Information may be required about 
one person from many files, a number of people from one 
file, or a number of different people from a number of 
different files. The DBMS must provide data from all 
these files with reasonable speeds, but definitely not the 
rapid access required by the inventory application. Addi¬ 
tionally, the DBMS that processes personnel records 
must handle longer record lengths and a larger number of 
files than a DBMS that handles inventory data. Hierar¬ 
chical or network DBMSs are better for simultaneous, 
multiple-file access while relational DBMSs are most effi¬ 
cient when extracting data from one file at a time. 

Data Storage Requirements 

For each of the five DBMSs discussed here, you should 
have available two disk drives with (depending on your 
application) a minimum capacity of at least 300K bytes 
per drive. (Table 2 presents the system requirements for 
each of the DBMSs plus the maximum number of 
records, file size, and record length that each DBMS will 
handle.) As I mentioned earlier, the example jeweliy- 
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The QX-10. 

No ad can do it justice. 



There's an awful lot of computer hype these days. And we 
think it's time for a little old-fashioned honesty. 

So we're g^ing to give you a few solid reasons why — even if 
you look at nothing else — you should go to your dealer and 
take a dose look at the new Epson QX-10. 

Anybody can use it. 

What makes the QX-10 the most remarkably usable computer 
to date is a unique software system called VALDOCS, cou¬ 
pled with a new keyboard design called HASCL VALDOCS 
reduces the time it takes to master the QX-10 from hours to 
minutes by displaying exactly what your options are, while 
the straightforward, detachable HASCI keyboard places all 
the most-used functions right in front of you, grouped logic¬ 
ally and labeled in plain English. 

You may never buy software again. 

VALDOCS may be all the software you'll ever need. Right out 
of the box it's a sophisticated word processor; an informution 
mdexer for easy access to files; anekctronic mail system; a calcula¬ 


tor; an appointment book and notepad; and a high resolution busi¬ 
ness graph drawing system. 

A little price tag. 

Mere words are not enough. To fully appreciate the powers of 
this machine, you must experience it for yourself. So visit 
your dealer and see what it can do. And if that doesn't sell 

you, the comfortable price 
tag will. It sells for under 
$30CX). And that's no hype. 


EPSON 

EPSON AMERICA, INC . 
computeh phoducts division 



Circle 193 on inquiry card. 


CaU (800) 421-5426 for the Epson dealer in your area. 
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Program 

Operating 

Operating 

Memory 

Requirements 

Maximum 

Records 

Maximum 

Record 

DBMS 

Version 

System (8 bit) 

System (16 bit) 

(In bytes) 

Per File 

Length (In bytes) 

Analyst and Qsort 

20 

CP/M and MP/M 

not available 

46K 

65,536 

255 

Condor III 

209 

CP/M and MP/M 

MS-DOS and CP/M 86 

56K 

32J67 

1024 

dBASE 11 

2.3B 

CP/M and MP/M 

MS-DOS and CP/M 86 

48K (le-bit 

65535 

1000 

FMS^aO 

2.21 D 

CP/M and MP/M 

not available 

version: 128K) 
56K 

65,535 

20K + 

Selector V 

1 04 

CP/M and MP/M 

MS-DOS and CP/M 86 

56K 

65,535 

25.245 


Table 2: Statistical information aboat each database management system. Figures in the table list the maximum length and number 
of possible records, but the disk configuration of your system will determine the maximum number of files. 


store database file of 1007 records occupies from 135K 
bytes to 155K bytes of storage on a disk depending on the 
disk storage format. Each time you sort the file on a dif¬ 
ferent field, an additional equal amount of storage is re¬ 
quired. Indexing a file is similar to sorting but requires 
much less disk storage space. In the jewelry-store exam¬ 
ple, a median disk storage requirement for an index file 
on the CATEG field is 35K bytes. This figure will vary 
depending on the number of characters in the indexed 
field. 

While not absolutely necessary, it is desirable to have 
the DBMS and required CP/M utilities on one drive and 
the data file on another. Compare my example file with 
your own intended application. Consider that if I keep ail 
the jewelry file data on one drive, the example file will oc¬ 
cupy 135K bytes, and with one additional sort the files 
will occupy a total of 270K bytes on a typical 320K-byte 
system drive. 

Analyst and Qsort are written in CBASIC2, but a run¬ 
time interpreter is furnished and need not be purchased 
separately. FMS-80, dBASE II, and Condor are written in 
assembly language. Selector V is written in compiled 
CBASIC2. Assembly-language coding is the fastest and 
most efficient, followed by compiled CBASIC, with in¬ 
terpreted CBASIC the slowest. The compiled CBASIC 
program Selector V performs some functions more rapid¬ 
ly than assembly-language-coded programs. However, 
assembly-language-coded programs require less memory 
and disk storage space. 

Timing Comparison 

Table 3 shows how the five DBMSs fared in timing 
tests that were run on a Dynabyte 8/1 8/4 ZSO micro¬ 
computer running at 4 megahertz with 64K bytes of 
RAM {random-access read/write memory), two 8-inch 
drives, and a Televideo 925 terminal. Benchmark tests on 
this machine place it as average or a little better in com¬ 
parison to the processing times of most popular micro¬ 
computers, Significantly better times will be obtained if 
you have a hard-disk drive or use a RAM drive. (A RAM 
drive is a program and additional RAM that look to the 
computer like a very fast simulated disk drive and speed 
up processing greatly.) 

Now let s consider some of the factors influencing the 


test results for each of the five DBMSs: 

Analyst and Qsort ($350 from Structured Systems 
Group, 5204 Claremont, Oakland, CA 94618; (415) 
547-1567): The longer times required for this DBMS to 
load individual menus are a result of its being written in 
interpreted CBASIC2, Once the menus are reached, pro¬ 
cessing times are very fast. This program does not have 
file indexing. A sequenced file is obtained by sorting. The 
disadvantage is that a sorted file takes up as much disk 
storage space as the original file. Its fOe-sort time is the 
best of the five DBMSs. Times to locate a record after the 
sort is finished are comparable to indexed files. 

Condor 111 ($995 from Condor Computer Corp., FOB 
8318, Ann Arbor, MI 48107; (313) 769-3988): Because 
this DBMS is written in assembly language, the time re¬ 
quired to bring up the program or to switch from one 
function to another is 2 or 3 seconds. There is no menu, 
but you can easily construct one using a command file 
and the supplied screen-display generator. Condor will 
sort a 128K-byte file in 3 minutes and 30 seconds. By 
chance, the jewelry file is 128K bytes. To sort a file over 
128K bytes in length, you must split the file into sections 
and then sort each section. The individual sections must 
then be recombined. This is a time-consuming and 
somewhat complex procedure and is a serious deficiency 
if you plan to generate large files, (The latest version of. 
Condor is now able to sort files larger that 128K bytes.) 

dBASE n ($700 from Ashton-Tate, 10150 West Jeffer¬ 
son Blvd,, Culver City, CA 90230; (213) 204-5570): Like 
Condor, this DBMS does not have menus for the individ¬ 
ual processing tasks. The program will load and be ready 
for operation in 2 or 3 seconds. You must remember the 
commands to implement the program's functions. As an 
alternative, it is a simple matter to use the supplied screen 
display generator to construct a command file help 
menu. You can request the help menu to be displayed at 
the outset. Command file menus can also be generated to 
select groups of sequenced commands. 

The most significant deviation from the other four 
DBMS processing times is listed in comment 5 of table 3. 
It took 1 hour and 21 minutes to delete 50 records from 
the database and re-index the file on one field. This is not 
as serious as it might first appear because records are first 
marked for deletion but are not permanently erased until 


224 May 19S3 © BYTE Publications Inc 








Maximum 
Fields Per 

Maximum 

Digits of 

Screen 

Record 

Field Length 

Accuracy Editing 

50 

255 

14 

line oriented 

127 

127 

10 

fully addressable cursor 

32 

254 

10 

fully addressable cursor 

255 

255 

10 

fuNy addressable cursor 

99 

255 

14 

fully addressable cursor 


a pack operation is accomplished. Marking the record for 
deletion takes little time. It is simply a matter of finding 
the record in the file and then marking it. Records can 
generally be located within a few seconds. After the 
record is marked it will be ignored by the program for 
most processing or selection tasks. To complete the pro¬ 
cess and regain the disk storage space used by the deleted 
records you must then execute a pack command. Next the 
file must be rewritten to the disk to condense the CP/M 
disk file. The records can be marked for deletion during 
normal operations and then at night or during a slack 
period the pack operation and file rewrite can be per¬ 
formed. 

FMS-80 {$990 from Systems Plus, 3975 East Bayshore, 
Palo Alto, CA 94003; (415) 969-7047); This DBMS has 
menus for each function. It is written in machine lan¬ 
guage and the times to bring up the various menus are 
short. It took 15 minutes to merge and re-index the file 
after entering 50 new records. This is longer than the time 
taken by the other DBMS programs to perform this func¬ 
tion. In addition, each time you first ask FMS-80 to find a 
record by searching the index file, it responds, ''please be 
patient, re-establishing index file.'' This took another 25 
seconds with the jewelry file. Subsequent searches take 
only 2 or 3 seconds to find a record. A very good feature 
not reflected in the timing charts is the capability to 
modify (but not delete) records directly from the index 
file. This can be accomplished in seconds. This may ex¬ 
plain why the file must be reestablished each time it is 
used. 

Selector V ($495 from Micro-Ap Inc,, 7033 Village 
Parkway, Suite 206, Dublin, CA 94568; (415) 828-6697)^ 
The times for Selector V, a compiled CBASIC2 program, 
to bring up its menus are much shorter than those re¬ 
quired for Analyst and Qsort, an interpreted CBASIC2 
program, and are comparable to those of FMS-80, a 
machine-language program. The times to go to the dif¬ 
ferent functions of Selector V are very good indeed. 

Distinguishing Features 

Of course, there's more to a database management sys¬ 
tem than storage requirements and execution times. Now 
ril discuss the individual systems in terms of those fea¬ 
tures that set each DBMS apart from the rest. 


Analyst and Qsort: Program functions are selected 
from menus. Times to load program modules to accom¬ 
plish different functions are slower than for the other 
DBMSs. This may not be a handicap if a number of 
records are processed at a time. After a function menu 
has been displayed and the program module loaded, pro¬ 
cessing execution times are excellent. File indexing is not 
available. The same results are obtained by sorting the 
file. Logical selection times for individual records or 
groups of records are as short as for indexed files. Qsort 
can be used as a stand-alone program to sort data gen¬ 
erated by other programs. Report outputs are limited to 
six lines for each record unless the program structure is 
modified. This permits mailing-label generation but 
limits the output formats available to forms less than six 
lines in length. Analyst always puts in a form-feed prior 
to starting a report. 

Command-file generation procedures are not avail¬ 
able, Report output procedures are complex to establish, 
but the descriptive documentation is excellent. To use 
any of the CP/M operating-system commands, you must 
exit the Analyst program. This is the lowest-priced of the 
DBMSs reviewed and should be considered if it can ac¬ 
complish your application. 

Condor III: This DBMS has an excellent screen and 
report generator. Although Condor, dBASE II, and 
FMS-80 all include a programming language for 
generating command files, the Condor programming 
language is the easiest of the three to learn. Indexing can 
be automatically accomplished on one field after new 
records are entered. Condor is especially well suited for 
accounting applications because a number of commands 
are tailored specifically for that use. Every time that you 
bring up Condor, you must enter a six-digit serial 
number, otherwise the program will not perform proper¬ 
ly, I don't like this feature because it takes time and is 
nonproductive. A major drawback of this DBMS is the 
limitation of not being able to sort files over 128K bytes 
in length without dividing and then recombining them. 
This is particularly annoying because it is necessary to 
sort a file to permanently remove deleted records. An 
outstanding interface is maintained with CP/M, and any 
required op era ting-system commands, including calling 
up disk directories, are available without leaving the 
DBMS. Command files can be generated that enable the 
program to perform sequenced commands or display a 
user-designed menu with only one command entry. In the 
processing area. Condor DBMS has no mathematical 
precedence established and does mathematical operations 
in the same order they are entered. Fractional results will 
always be rounded off to two decimal places. The Con¬ 
dor documentation is good, but it would be helpful if ex¬ 
amples of more applications were included. 

dBASE 11: One of dBASE IFs strongest points is its 
ability to access a data file rapidly and to find and display 
or print out single or groups of logically selected records 
with a minimum of operator direction. Simple applica¬ 
tion programs can be easily generated by the newcomer 
to computing. For more complex applications, the 
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Analyst 



Program Operation or Function 

and Qsort 

Condor III 

dBASE II 

FMS-80 

Selector V 

1:. 

Time from when initiating command is typed in until database main 
menu is displayed or untii the database Is ready to accept com¬ 
mands if there is no menu. 

35 sec. 

3 sec. 

3 sec. 

28 sec. 

16 sec. 

2. 

Time to go from main menu, or time until database program is 
ready to accept commands to examine, edit or enter data. 

30 sec. 

3 sec. 

3 sec. 

5 sec. 

5 sec. 

3. 

Length of time to return to the main menu from data examine, edit, 
or enter-data function. 

15 sec. 

3 sec. 

3 sec. 

5 sec. 

5 sec. 

4. 

Time required to accept, merge, and sort or (where appiicable) 
re-index on one fie id 50 records into the 1007-record test inventory 
flie. Does not include time required to type In the record data. 

2 min, & 
50 sec. 

3 min. & 

45 sec. 

3 min. & 
25 sec. 

15 min. 

1 min. 

5 . 

Time required to delete 50 records from the 1007-record test fiie. 

This includes cleaning up and compacting the file after the records 
have been marked for deletion but does not Include the time re¬ 
quired to mark or select the records for deletion. 

20 min. 

7 min. & 
30 sec. 

1 hour St 
21 min. 

11 min. St 
40 sec . 

1 min. & 
20 sec. 

6 . 

Time required to sort the 1007-record inventory example file on one 
field. All the records are aligned in alphabetical order based on the 
information contained in one field. 

2 min. & 

46 sec. 

3 min. & 
30 sec. 

14 min. & 
30 sec. 

12 min. 

3 min. 

7. 

Time required to index the 1007-record file on one field. 

not 

applicable 

3 min, & 

30 sec. 

3 min. 

4 min. 

4 min. 

8. 

Time to find a single record by key search with the record located 
at the other end of the 1007-record file from where the search is 
started. 

3 sec. 

3 sec. 

3 sec. 

3 sec. 

3 sec. 

9. 

Tinne required to extract 50 selected records spaced equidistantly 
throughout the 1007-record file. 

6 min. & 

30 sec. 

20 sec. 

3 min. 

4 min. 

2 min. & 
30 sec. 

10. 

Time required to go from the main menu or from when the DBMS is 
ready to accept a command to the start of printing a selected 
report. 

25 sec. 

3 sec. 

3 sec. 

6 sec. 

18 sec. 

11. 

Time required to return to the main menu after the report is printed. 

15 sec. 

3 sec. 

3 sec. 

6 sec. 

a sec* 


Table 3: Comparison of times required for the Dynabyte 8/1 8/4 microcomputer to perform the tasks listed in the left column. 
Don't place too much emphasis on speed. It is only one of the criteria involved in choosing a database management system for 
your needs. 


dBASE 11 programming language is flexible enough to ac¬ 
complish almost any application. This may sometimes 
cause problems for the new user. Because so many op¬ 
tions are available, learning the program commands can 
be difficult. For most applications this is preferable to 
sacrificing capability in favor of a less complicated pro¬ 
gram. Command files can be generated using the pro¬ 
gramming language. The current version of dBASE II in¬ 
cludes a screen-display and report generator subprogram 
called ZIP. ZIP works well but has the annoying attribute 
of sounding the terminal alarm whenever a command is 
entered to tell the program to do something. 

With the exception of the length of time required to 
pack the data file after deletion of records, this DBMS 
accomplishes all applications very well. Like Condor, it 
interfaces well with CP/M. Command files can be gen¬ 
erated as well as custom menus. 

All DBMSs should be able to use files generated by 
other programs; dBASE II transfer procedures for files 
with different formats are easier to use and more effective 
than any of the other DBMS programs. This transfer pro¬ 
cedure is used so that data to be processed by dBASE II 
can be transferred to or from other programs running 
under CP/M such as Wordstar or CBASIC2. Its data- 
handling capabilities make dBASE II the most nearly 
satisfactory of the five DBMS programs for a real-time 
application. 


The documentation is reasonably well done. If you are 
a new user I recommend you obtain Robert A. Byers's 
Everyman*s Data Base Primer Including dBASElI 
(available for $16.95 from Ashton-Tate, 10150 West Jef¬ 
ferson Blvd., Culver City, CA 90230). It lists several pro¬ 
grams, including a mailing-label program. Simple step-by- 
step instructions on how to design and use the programs 
are included. 

FMS-80: Like Condor and dBASElI, this DBMS is writ¬ 
ten in assembly code, but unlike the others, it has menu 
selections for the different functions. Command files can 
also be generated. The CP/M interface to run CP/M 
commands is limited when compared with Condor or 
dBASE II. A formatted report capability is available but 
it is complex to set up. Initial setup of the applications 
programs developed with FMS-80 should be done by 
someone with a programming background. Adding new 
records to a file is time consuming in comparison with the 
other DBMSs. The documentation should be expanded to 
better explain a number of program functions, including 
report generation. 

Selector V; This DBMS and Analyst each come close to 
the classic definition of a network or hierarchical DBMS, 
as opposed to the other three, which may be loosely de¬ 
fined as relational. Data can be extracted from multiple 
files more easily with a hierarchal than with a relational 
DBMS. Accessing multiple files with a relational data- 
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INTRODUCING 1-2-3: 
IT’LL HAVE TOUR IBM/PC 
JUMPING THROUGH HOOPS. 



Meet 1-2-3 - the remarkable new 



management, r , 
spreadsheet and C 
graphing func- v 


41 functions and 66 commands. And if 
you include data base and graphing com¬ 
mands, it actually l^s 110! 

In addition, 1-2-3 is up to 50 times as 
fast as established spreadsheets. Witli all 
the features youVe ev^er seen on spread¬ 
sheets. 1-2-3 also gives you the capability 
to develop customized applications (with 
26 macro keys) and lets you perform 

repetitive tasks automat- 
. 


yet created for the IBM PC, 1-2-3 
combines information management, 
spreadsheet, and graphing in one pro¬ 
gram that can perform all three funaions 
interchangeably and instantly at the 
touch of a key That s power 
To explain: since 

1-2-3’s information icaily with one kev 

\ f su-oke. If 1-2-3 were 

spi?iiaoshmA ; J just a spreadsheet, it 

r J ? would ne a very pow- 

tions reside in ^ j ^ much, 

memory simul- ^_^<2? much more. 

tanrausly, you can ^ The information manage- 


go from retrieval to spread- , , 
sheet calculation to graphing 
instantly, just by pressing a ^ 

few k^. So now you can ^ 
experiment and recalculate ( 
and look at data in an endless ] 
variety of ways. As fast as your ] 
mind can think up new possi- \ 
bilities. There's no lag between ' 
you and the computer. And 
that’s a new kind of power - power that’s 
greater than the sum of its programs. 

The spreadsheet function. 

If 1-2-3 were just a spreadsheet, 
you’d want it because it has the largest 
workspace on the market (2048 rows by 
256 columns). To give you a quick idea of 
1-2-3's spreadsheet capabilities: VisiCalc’s 
spreadsheet for the IBM PC offers 15 
arithmetic, logical and relational opera¬ 
tors, 28 funaions and 32 spreadsheet- 
related commands. 1-2-3 has 15 operators, 

Circle 266 on inquiry card. 



merit function. 

Add to 1-2-3's spread¬ 
sheet a selective information 
management function, and 
die power curve rises at an 
awesome rate. Particularly 
since 1-2-3’s information 
S management capability 
Tcads ffles from other 

infbrimifioti programs sucli as Word¬ 

Star, VisiCalc and dBase II. So you can 
accumulate informadon on a limidess 
variety of topics and extraa all or piec'es 
of it for instant spreadsheet analysis. 
Unheard of before. Specific 1-2-3 infor¬ 
mation management features include 
sorting with primary and secondary^ 
keys. Retrieval using up to 32 criteria. 
1-2-3 performs statistical functions such 
as mean, count, standard deviation and 
variance. It can produce histograms on 
part or all of the data base. 1-2-3 also 


allows for die maintenance of multiple 
data bases and multiple criteria. 

The graphing function. 

1-2-3 enables you to create graphs 
of up to six variables using information 
already on the spreadsheet. And have it 
on screen in less than two seconds! Once 
you’ve made a graph, three keystrokes 
will display it in a different form. If data 
on the spreadsheet changes, you can dis- 

S iy a revised graph with one keystroke. 

is instant relationship of one format to 
another opens up a whole new applica¬ 
tion area. For the first time graphics can 
be used as a 'what if” thinking ttxil! 

For a full demonstration of 1-2-3’s 
remarkable power, visit your nearby 1-2-3 
dealer For his name and address, call 
1-800-343-5414 (in Mass, call 617-492-7171), 
Lotus Development Corporation, 

55 Wheeler Street, Cambridge, MA 02138. 


'Jr^ 

DeaekpmefU <ktrpcmdron, Ad ri(!Serj/ed 

is a reg^ered tradenxofk t/ ^^icToi*r^ inc. 

Viacktle is a reglsiemi triulematii cf VidCorp. 
dlktse Ilisa registered trademarii AsMon-Tate 
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base can be done easily only by using command files* 
Even so, most of the newer DBMSs are relational due to 
the added complexity of the hierarchical or network type. 

As indicated on the timing charts. Selector V, written 
in CBASIC2 and then compiled, compares favorably 
with the machine-language DBMS in running time* 
Report generation using Selector V is complex, even 
though the documentation is, for the most part, well 
written. It is time consuming to find a record not in se¬ 
quence in a file. You must generate a select definition that 
defines the characteristics of the wanted record and run a 
search subprogram. 

There is no interface with CP/M commands, and it is 
necessary to leave Selector V and return to CP/M to list 
the directory. When using a mailing list generated by 
Selector V, there is no way to start at any position on the 
mailing list other than at the beginning, or to pick out 
and print individual names and addresses other than gen¬ 
erating a separate individual report. Command files can¬ 
not be generated. 


Summary 

After doing the tests on these DBMSs, which one do I 
prefer? This is a tough question to answer because each 
individual DBMS has some very good features not found 
in the others. 

Analyst and Qsort are inexpensive, work well, and 
have excellent documentation, but they are slow in bring¬ 


WINTERHALTER & ASSOCIATES, INC. 



SOFTWARE FOR VOUR MICROCOMPUTER 
SOFTWARE FOR VOUR M»CROCOMPUTER 
SOFTWARE FOR VOUR MICROCOMPUTER 
SOFTWARE FOR VOUR MrCROCOMPUTER 
software FOR YOUR MICROCOMPUTER 
SOFTWARE FOR VOUR MICROCOMPUTER 
SOFTWARE FOR VOUR MICROCOMPUTER 
software FOR VOUR MICROCOMPUTER 
SOFTWARE FOR VOUR MICROCOMPUTER 
SOFTWARE FOR VOUR MICROCOMPUTER 
SOFTWARE FOR VOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR VOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SO FT W A R E FOR YOU B MIC ROC OM P U TE R 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTVJARE FOR VOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 

software for your microcomputer 

SOFTWARE FOR YOUR MlCROCOJi^PUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 


SIILCySSNA 

Software for Your Microcomputer 

313 N. First, Ann Arbor. W 4S103 313-662-2002 


ing up program menus and have limited report-output ca¬ 
pability. Qsort can be used as a stand-alone program to 
sort any type of file. 

The dBASE II system can select, edit, manipulate, and 
display or print any record or groups of records in a file 
easily and quickly. Simple application programs are very 
easy to accomplish even for an inexperienced computer 
user. The dBASE II programming language is somewhat 
complex and not too easy to learn, but it is very compre¬ 
hensive and will accomplish almost any programming 
task. 

Condor has excellent capabilities for accounting or per¬ 
sonnel processing functions, an outstanding screen and 
report generator capability, and is easy to learn. How¬ 
ever, it cannot carry mathematical operations to beyond 
two decimal places or sort files longer than 128K bytes 
without extra programming effort. 

FMS-80 works well, but is quite complex to use even 
for an experienced programmer. 

Selector V runs as fast or faster than the assembly-lan¬ 
guage-coded DBMSs and has definite strengths in multi¬ 
ple file accesses, but the current version cannot easily 
select and display or print groups of records. Formatted 
report outputs are complex to generate. 

Representatives of Micro-Ap, the producer of Selector 
V, say that a new version will soon be released that will 
speed up and simplify selection and display of individual 
or groups of database records. 

If cost were not a limiting factor I would prefer Condor 
for accounting applications and dBASE II for other pro¬ 
grams. For overall effectiveness, my selection is dBASE 
11. I would accompany it with Quick Code, a screen- 
display, report, and automatic-code generator (available 
for $295 from Fox and Geller, FOB 1053, Teaneck, NJ 
07666). Designed specifically to supplement dBASE II, 
Quick Code greatly simplifies the use of the program¬ 
ming language and furnishes an effective screen and 
report generator. 

I have spent many hours working with these DBMS 
programs. A lot of effort has gone into their develop¬ 
ment, and it shows. The combined documentation for the 
five DBMSs totals well over 1000 pages. I have pointed 
out some weak points in all of these systems, but if you 
compare the expense of buying a DBMS with the effort 
and study required to write your own application pro¬ 
gram in assembly language or a high-level language 
(BASIC, Pascal, etc,), youll find that any of these 
DBMSs can provide good value for the price, ■ 


For more information on the database managemerjt systems (or 
their predecessors) disctissed in this article, see the following reuiutijs 
by Jack L. '*Analyst and Qsorf by Structured Systems 

Group ' (January 1933 BYTE, page 346). "Condor Series 20 DBM5‘ 
(December 19S2 BYTE, page 404). "Database Monagejnent with 
Ashton Tate's dBASE IT' (July 19S2 BYTE, page 412). "Selector JV 
by Information-Management Program" (April 1932 

BYTE, page 371), and "Systems Pius: FMS-80" (October 1982 BYTE, 
page 446). 
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One year warranty on all parts and labor. 


Headquarters Telex: 18-3S11 


*Ufmp^VE WETTE .1. TfiUMPi’.^fiDAre, 

r^giflefttEl.r/^emaOfiapf’TAVAtjo^ ' 


TAVA 



CORP, 


(714J 730-6772 

*T£/^ ii-3 'jeqMi^ed ir;iirl^rrh.-ifk ol TFAC Gurp. 

Circle 371 on inquiry card. 


Answer Back CSMA 


* CP/ M IS a jiegiSttrrecJ ffcifjem.^rJc tif nigitcll fSt^eakrtfi, Inc 









L 



Full size smart terminal with detachable keyboard 


Complete software package includes 
WordStar word processir^ 

Correct*lt spelling checker 
LogiCalc electronic spreadsheet 
Microsoft BASIC 
NorthStar compatible BAZIC 
CP/M 2.2 Operating System 


4Mhz Z80A CPU 

64K RAM Main Memory 

200Kbyte floppy disk 

(Osborn. Xerox* IBM. CP/M-86 formats) 

Two serial ports 

















At $1790, this computer was selling like 
hotcakes. So we dropped the price. 


Crazy? No. not really. You see in order to meet the 
demand for the Micro Decision™ we increased our 
production. When we did that our costs dropped. V\te're 
passing our savings on to you, because that's our 
philosophy. 

More for less. 

So now it only takes $1590 to buy a Micro Decision with 
64K of memory, a 200K double density floppy drive and 
a full-size Morrow smart terminal with detachable key- 
board. Not bad. But there's more. 

The Micro Decision also includes a package of business 
and professional software worth well over $2000. The 
WbrdStar® word processor. A 36,000 word spelling 
checker. The LogiCalc™ electronic spreadsheet. And both 
Microsoft BASiC-00® and NorthStar-compatible BAZICf 
Plus, the CP/M® 2,2 Operating System that gives you 
access to thousands of other software programs* And, 
we take the mystery out of CP/M with plain English 
commands and single-key operation. 

If you have your own terminal, you can buy the complete 


computer and software package for $995, That's the 
Micro Decision MDl™ The Md 2™ includes another 
double-density disk drive, plus Personal PEARL™ the 
relational data base manager. Price? Only $1396. 

More memory? No problem. The Micro Decision MD3™ 
gives you two double-sided, double-density disk drives 
with 768K of storage and Personal PEARL for only 
$2290. Without the terminal, $1695. 

Come in for a complete demonstration at your nearest 
Morrow Designs dealer. If you don't know who that is, 
call us toll-free at (800) 521-3493. In California, call 
(415) 430-1970. At $1790, the Micro Decision sold like 
hotcakes. At $1590, we’ve just sweetened the deal. 

More compirtar, for lass, 

MORROW DESIGNS 

MORFtOW DESIGNS 
600 McCormick Street □ San Leandro, CA 94577 
faX}) 521-3493 O (415) 430-1970 In Caiifomia 
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Stalking the East-Asian 
Microcomputer 


Phil Lemmons 
West Coast Editor 
McGraw-Hill Publications 
425 Battery St. 

San Francisco, CA 94111 


Although the products 
of Asia's modern technol¬ 
ogies do not yet rival its 
ancient treasures, they 
soon will. The five-nation 
Far East Electronics Tour 
in October and November 
1982 delivered this message 
to one group of Americans 
through a series of six elec¬ 
tronics trade shows: the 
Japan Data Show and the 
Japan Electronics Show 
(both covered in the first 
part of this article, "New 
Japanese Microcomputers," 

April BYTE 1983, page 
110), the Korea Electronics 
Show, the Taiwan Elec¬ 
tronics Show, the Hong 
Kong Consumer Elec¬ 
tronics Show, and China 
Comm 1982, in Beijing. Firms in all these countries except 
China manufacture microcomputers of local design. 

The first stop on the tour was Japan, where the trade 
shows exhibited the most significant new microcom¬ 
puters and where a remarkable Tokyo neighborhood 
showcases the vigor of the domestic Japanese microcom¬ 
puter market. The rest of the tour revealed interesting de¬ 
velopments in the other countries as well. (For those 
who are thinking of joining the 1983 Far East Electronics 
Tour, the organizer is Connmerce Tours International, 
870 Market St., San Francisco, CA 94102, telephone 
(415) 433-3072.) 


Akihabara, Tokyo, 
Japan 

If the object is elec¬ 
tronics, then every tour of 
Asia should begin and end 
in Akihabara, This re¬ 
markable neighborhood in 
Tokyo is as interesting as 
the Japanese electronics 
shows. Akihabara (pro¬ 
nounced with the accent 
on the third syllable) 
covers an area of several 
square blocks. More than 
400 electronic shops of 
varying size are packed 
into buildings about five to 
eight stories high. Escala¬ 
tors take you from the 
middle of one shop and 
drop you into the middle 
of another. There are 
probably more shops selling microcomputers and related 
products in Akihabara than in any other neighborhood in 
the world, except perhaps in Osaka, the great industrial 
city that boasts a neighborhood called Nipponbashi said to 
rival Akihabara. 

Many scenes in Akihabara strike the Western eye as im¬ 
probable: a man riding a bicycle with an NEC PC-9801 
16-bit computer strapped on the back fender; a shop with 
bins full of a remarkable hybrid device, a combination 
electronic calculator and mechanical abacus; integrated- 
drcuit shops packed with customers of all ages and pocket- 
books standing side by side poring over the latest chips; a 



Photo 1; Yamagiwa Tecnica, a six-floor store in Akihabara, 
Tokyo, seUs only microcomputers and associated products. 
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Photo 2: A no-frills electronics store in Akihabarar 



Photo 5; The thronged ejchibit booth of the 
Multitech Industrial Corporation at the 
Taiwan Electronics Show. 
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storefront full of oscilloscopes and 
logic analyzers arranged to grab the 
eyes of potential customers. 

Some of Akihabara's larger stores 
sell all kinds of Japanese-made elec¬ 
tronics—audio, video, music, home 
appliances. Each devotes an entire de¬ 
partment to microcomputers; often a 
whole floor is packed with machines 
from most of the major Japanese 
manufacturers. 

Some large stores—notably Yama- 
giwa Tecnica, shown in photo 1—sell 
microcomputers only. Yamagiwa Tec¬ 
nica has six floors: one devoted to 
software, another to home computers, 
another to more powerful computers 
(mostly 16-bit), word processors, and 
so on. The one-floor NEC Bit-Inn has 
nothing but NEC machines ranging 
from the PC-2001 hand-held computer 
to the N5200 (known in the U.S. as the 
Advanced Personal Computer) and 
the PC-9801, both 16-bit computers. 
Expansion boards and accessories for 
these computers are in stock. Another 
store, shown in photo 2, offers no frills 
but good prices on boxed computer 
products, mostly from NEC. Cus¬ 
tomers walk where they can, mostly 
behind the rows of boxes. Typically, 
the interiors of the retail computer 
stores are packed with equipment on 
display. Photo 3 shows a section of a 
typical store interior. 

Many small stores in Akihabara 
specialize in various kinds of com¬ 
ponents. One storefront devoted to 
semiconductors was selling 64K-bit 
dynamic RAM chips at 8 for 9000 yen, 
or about $4.25 per chip, (The lowest 
price IVe seen in this country is $5,50 
per chip, from a mail-order firm.) Cus¬ 
tomers had the choice of NEC, Mit¬ 
subishi, or Toshiba RAMs. The man 
behind the counter complained that 
64K-bit RAMs were in short supply, 
which led me to believe that the prices 
were probably no lower than usual. 
Another small shop sold disk drives, 
power supplies, single-board com¬ 
puters, circuit cabinets, and the like. 

Many of us foreign shoppers were 
concerned about the reliability of these 
low-priced goods. Were we being of¬ 
fered factory rejects? A Japanese busi¬ 
nessman allayed our fears, saying 
there was no need to worry about get¬ 
ting defective goods in Akihabara, If a 


Japanese electronics manufacturer dis¬ 
covered that defective goods bearing 
its name were being sold by any shop, 
the company would never again deal 
with that shop. In effect, the manufac¬ 
turers police the retail trade. 

The neighborhood was so much like 
a bazaar that I found the impulse to 
haggle irresistible. But I was worried: 
Would haggling be possible when I 
spoke no Japanese and the shopkeeper 
spoke almost no English? Would the 
concept of bargaining be clear? Would 
the shopkeeper find bargaining offen¬ 
sive? Could he recognize the English 
words for numbers? At last I ventured 
to ask, 'TJiscount?" 

The shopkeeper replied, 'Target 
price?" and handed me a pad and pen¬ 
cil. The list price was 120,000 yen, 
then worth about $450. 1 wrote. 


A NEC memory board 
costs $ 700 in the 
United States but sells 
for $362 in Akihabara. 


"90,000," The shopkeeper laughed 
pleasantly and wrote, "100,000." We 
soon reached agreement on a price of 
96,000 yen. A NEC memory board for 
the Advanced Personal Computer 
with a list price in the United States of 
$700 then changed hands in Akiha¬ 
bara for only $362, 

The flourishing electronics industry 
that makes Akihabara possible has in 
part resulted from efforts of the 
Ministry of International Trade and 
Industry (MITI). Because MITIs In¬ 
dustrial Electronics Division funds re¬ 
search, some Americans have charged 
that Japan s electronics manufacturers 
enjoy an unfair advantage in compet¬ 
ing with American manufacturers. 
Toshio Takai, who worked in MITI 
for 25 years before becoming executive 
vice-president of the Electronic In¬ 
dustries Association of Japan, denies 
the charge. He says, "MITI funds only 
basic research, and MITI's research 
money cannot be used for develop¬ 
ment of commercial products." Takai 
also points out that there is nothing to 
stop the government of the United 
States from funding research in elec¬ 
tronics as MITI does in Japan. 


Seoul, Korea 

Our introduction to the Korea Elec¬ 
tronics Show was unlike what we en¬ 
countered elsewhere on our journey. 
As my group arrived at the trade 
center, we saw dozens of black sedans 
that formed a semicircular barricade in 
front of the exhibition hall. Perhaps a 
hundred men in dark business suits, 
some holding handguns, arrayed 
themselves behind the barricade. All 
the Koreans who approached the ex¬ 
hibition hall were stopped by these 
guards, but Westerners could pass 
through. In addition to the guards, the 
only Koreans inside the barricade were 
old women stooping over crude short- 
handled brooms, sweeping every 
speck of dust from a wide path leading 
to the entrance of the hail. As we 
watched, several more black sedans 
arrived and passed through the bar¬ 
ricade to park in the protected semi¬ 
circle. More guards emerged from the 
newly arrived cars. All the guards now 
appeared poised for action, their eyes 
watchful. One guard opened the rear 
door of a car and out stepped a lone 
man in a dark business suit. All eyes 
followed that lone man as he walked 
down the clean-swept path and disap¬ 
peared into the halt. 'The President," 
someone said. 

Inside, exhibits of consumer elec¬ 
tronics and components and a few 
Korean microcomputers vied for our 
attention. Photo 4 shows the Samsung 
SPC-1000 home computer, a Z80A- 
based machine with a 32K-byte ROM 
containing Samsung-HuBASIC, 70K 
bytes of RAM, a music and sound 
generator, and an audio cassette built 
in for mass storage. Samsung also 
makes the Samsung Personal Com¬ 
puter, the SPC-2000, It is a 64K-byte 
CP/M-based system with dual 
5^4-inch floppy disks, a detached key¬ 
board with programmmable keys, and 
a video monitor that tilts and swivels. 
Gold Star, Taihan, DMS, Trigem 
Computer, and a few other companies 
also displayed microcomputers. 

The Trigem 20 is a 64K-byte Apple 
look-alike with a 12K-byte BASIC in 
ROM (read-only memory). The Tri- 
gem 20 has sound and color-graphics 
capabilities, game input/output, and 
eight empty expansion slots as stan¬ 
dard equipment. Company spokes- 
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The Japanese Microcomputer 
Marketplace 


Kurt Veggeberg 
5702 Ave. C 
Austin, TX 78752 


Ouer the past four years Japanese 
mkrocomputer manufacturers have 
seen their share of Japan's domestic 
market increase from 10 to 75 percent. 
Clearly, advances in technology and 
marketing techniques make this the 
market to watch throughout the 
decade. 

A/mosf every Japanese electronics 
company, large and small is in the 
personal computer business. Fierce 
competition is seen in alt price ranges 
as each firm attempts to carve its own 
market niche. A great boon to con¬ 
sumers. the lively market is protiwcmg 
microcomputers that come fully equip¬ 
ped with features hardly imaginable 
just a few years ago when Apple and 
Radio Shack dominated the Japanese 
market. By following the competition s 
footsteps, the Japanese are able to offer 
compatibility with existing hardware 
and software plus improvements m 
reliability, service, features, and price. 
As an added advantage, many com¬ 
panies supply themselves with semi¬ 
conductor chips and have their own 
well-established distribution networks. 

Todays typical Japanese microcom¬ 
puter usually has a Z80 microprocessor 
and offers a variety of standard fea¬ 
tures such as separate nurneric key¬ 
boards. programmable function keys, 
selectable 40- or 80-character displays 


About the Author 

Xurt for four years 

as the director of the Information Center at 
Nago ya Un he rs ity of Com m erce in 
Nagoya, Japan. He is presently working on 
an MBA at the University of Texas. 


and Japanese or graphics character 
sets. Each company tries to include a 
feature in its machine that sets it apart 
from the competition. For example, 
some of the newer VLSI chips like the 
64K-bit RAMs are appearing in many 
computers. Additional features seen 
recently include bubble memory, plug¬ 
in ROM packs, built-in terminal func¬ 
tions, and Japanese character sets with 
3000-7000 characters. The 16-bit 
microprocessors are generating a lot of 
excitement as well The 8088 appears 
to winning the 16-hit popularity 
contest. One of the earlier 8-bit sys¬ 
tems already offers an 8088 plug-in 
card. 

Traditional excellence in mini¬ 
aturization is evident in the current 
crop of Japanese pocket and portable 
computers. Even though the Japanese 
have little outside competition, the 
domestic market is characterized by 
fierce scrambling. 

A move toward office automation is 
keeping the domestic microcomputer 
market booming. Despite the initial 
high cost of dedicated word-processing 
systems (around $12,000), they quick¬ 
ly became essentia/ office equipment. 
These word processors use one of 
several methods to enter and manip¬ 
ulate the Japanese language, which 
consists of two syllabaries, or kana, 
and thousands of individual charac¬ 
ters. One entry method uses a board 
with several thousand characters 
printed on it. A stylus helps the user 
select the characters to enter. A more 
popular method uses a keyboard with 
the syUabaries, Using about 50 char¬ 
acters only, this method is easily im¬ 


men say that the Trigem 20 differs 
from the Apple 11 in the video color 
signals, ROM software, and power 
supply. According to Trigem, the 
government of Korea is distributing 
5000 microcomputers to the country's 
high schools, 1000 of which will be 
Trigem 20s. The export price of the 
Trigem 20 is $350 in quantities of 

236 May 19^&3 © BYTE PubHE-aticm Inc 


3000, with a 9-inch green-phosphor 
video monitor selling for $68 in the 
same quantities. 

The Korean electronics industry de¬ 
veloped rapidly, and by 1981 con¬ 
sisted of almost 800 companies em¬ 
ploying 270,000 people. Two-thirds of 
the $3.8 billion annual production is 
components, with another one-fifth 


plemented on a qwerty-style key¬ 
board. The user simply types the sym¬ 
bols for the sound of a character and 
then presses a button. The machine 
decodes the input and produces a char¬ 
acter. Most systems can even deter¬ 
mine the character you want from the 
context in which it's being used. This 
capability is essential with a language 
in which many characters have the 
same sound. These word-processing 
systems are usually sold complete with 
dot-matrix printers (24 by 24 dots) that 
produce good-quality printouts. Hard¬ 
ware and software advances have 
brought the prices for these systems 
down to around $3000 and the foio 
cost is fl factor in fhe growing strength 
of the domestic market. 

The Software Scene 

Whife Japanese hardware distin¬ 
guishes itself with special advanced 
features, several problems plague the 
software development effort. 

With the two syllabaries and 
thousands of characters, the Japanese 
language is much more difficult than 
English to manipulate electronically. 
Few of the current microcomputers can 
easily be used for word processing, 
although some progress is evident. 
Anofber factor in the software indus¬ 
try's slow growth is that use of disk 
drives is not as widespread as it is in 
the U.S. This places a severe limitation 
on the type of software that can be 
marketed to a wide audience. Addi¬ 
tionally, the use of computers m busi“ 
ness applications lags far behind that in 
the United States. Electronic spread¬ 
sheets such as Uisicfl/c are having an ef¬ 
fect on the use of microcomputers in 
Japan, but this is a recent develop¬ 
ment. 

Availability of software is another 
important issue. The number of 
domestic private software houses re¬ 
mains small and premium prices are 
charged for imported software —usiiai- 
ly a 100 percent markup over the U.S. 
list price. However, the situation could 


devoted to consumer electronics. The 
Korea Institute of Electronics Technol¬ 
ogy and the Korea Electro-technology 
and Telecommunications Research In¬ 
stitute have concentrated on digesting 
and improving imported technologies. 
The Electronic Industries Association 
of Korea expects these research in¬ 
stitutes to generate advanced technol- 












change soon because most Japanese 
microcomputer manufacturers are con¬ 
centrating their efforts on standard 
operating sj^stems. This should encour¬ 
age the development of software in 
Japan and also encourage the importa¬ 
tion of American software with a cor¬ 
responding increase in the exportation 
of Japanese hardware. 

Both production and distribution of 
software are rapidly becoming part of 
the hook publishing domain. Simple 
cassette programs appear alongside 
magazines and other printed materials 
m tocj#cslores ocross japan. Mosf of 
the stores provide microcomputers so 
buyers can try pro¬ 
grams before purchosing. As you 
might expect, this attracts a lot of at¬ 
tention and so far I have been unable 
to push past the children to try any 
programs myself. 

Intense Interest 

The Japanese express a great deal of 
interest in microcomputers and appear 
fo be welcoming them into their lives, 
A current television series on micro¬ 
computer programming is aimed at 
beginners and more conventional in¬ 
struction is offered in a variety of 
places from computer stores to private 
schools. These courses target every 
possible group of future computer 
users. Japanese computer magazines 
reflect the growing demand for com¬ 
puter information with their multiply¬ 
ing numbers and rapid increases in 
size. 

Although the Japanese have not yet 
made a strong showing in American 
markets, they’re fully aware of the 
potential for profit in the U.S. Japanese 
domestic products are well designed 
and competitively priced and their suc¬ 
cess with low-cost printers and video 
displays indicates their ahility to play a 
strong role in the American personal 
computer market. tliis competi¬ 

tion may bring difficulties for manu¬ 
facturers, the benefits for end users 
should be plentifulm 


ogies for integrated circuits, com¬ 
puters, and telecommunications. One 
goal mentioned at the electronics show 
is to produce 64K-bit dynamic RAM 
chips in 1984 using home-grown tech¬ 
nology. 

Taipei, Taiwan 

The Taiwan Electronics Show, held 


at the China External Trade Develop¬ 
ment Council Exhibition Complex in 
Taipei, had 511 exhibitors. While most 
products displayed were consumer 
electronics or components, I saw a lot 
of computer products too. 

The most common microcomputers 
made in Taiwan are blatant copies of 
the Apple II. Also shown were an ap¬ 
parent copy of the Radio Shack 
TRS-80 Color Computer and two 
copies of the Osborne 1. An Osborne 
1 copy called the Datatree Portable 
Business Computer had a 9-inch 
screen, two double-density floppy- 
disk drives, and all the software usual¬ 
ly bundled with the Osborne 1; this 
machine cost $800, The second 
Osborne-like portable, made by GRE 
Rong Electronics, includes a 6502 pro¬ 
cessor, as well as a Z80, and claims 
compatibility with both the Apple II 
and the Osborne 1. 

I didn't get to see, as promised, a 
third Osborne look-alike. Its designer 
refused to bring his prototype to the 
Taiwan Electronics Show and insisted 
on a private meeting with me miles 
away at the office of one of his friends. 
When the designer arrived, more than 
an hour late, his appearance presented 
quite a contrast to the usual conser¬ 
vatively dressed Taiwan businessman, 
Half-inchdong white stitches left me 
no doubt about how his purple suit 
was put together. His purple and 
orange Ooral print shirt and inch-wide 
white polkadots in his purple tie set up 
a high-frequency oscillation with the 
seams of the suit. 

Under the circumstances, there was 
real danger of my overlooking the 
business of the meeting. But, I asked, 
"Where's your Osborne look-alike?" 

His eyes shifted from place to place 
as if looking for assassins. "If anyone 
saw it," he said earnestly, "they might 
copy my design." 

If it happened to Adam Osborne, it 
could happen to him. 

Some businessmen on the island ex¬ 
plain the epidemic of Apple II copies 
as a response to the Nationalist 
Chinese government's ban of video 
games. Many companies in Taiwan 
had bought great quantities of discrete 
logic circuits and 6502 micropro¬ 
cessors in preparation for an expected 
boom in the game-machine market. 


The government's ban left these com¬ 
panies with huge inventories of chips 
useful for building Apples. That might 
explain the Apple copies, but what 
about the bastard Osbornes? 

Because U.S. Customs officials are 
watching for products from Taiwan 
that infringe upon American patents 
and copyrights, Americans would be 
ill-advised to rush off to Taipei to pick 
up a $245 Apple or an $800 Osborne 
clone. Furthermore, some local in¬ 
siders told me during the show that 
many electronics firms in Taiwan are 
pushing the government there to ban 
the export of these illicit products. 
Many in Taiwan believe that copy¬ 
right and patent infringements in elec¬ 
tronics damage the reputation of the 
entire electronics industry in the 
Republic of China and injure the 
island nation's trade. Despite great 
economic advantages, some foreign 
companies are reluctant to manufac¬ 
ture in Taiwan for fear that designs 
will be copied by local entrepreneurs 
and sold on the open market at un¬ 
beatable prices. 

Some respectable Taiwan firms that 
make legal Apple-compatible products 
are tired of having to defend them¬ 
selves against charges inspired by illicit 
Apple-clones made by other firms. For 
instance, Stan Shih's Multitech In¬ 
dustrial Corporation produces the suc¬ 
cessful and lawful 6502-ba&ed Micro- 
Professor II, and Shih is incensed 
when people call that compact 
machine a copy of the Apple, The 
Micro-Professor II packs 64K bytes of 
RAM and a 16K-byte ROM BASIC in¬ 
to a unit slightly larger than an 
average modem. The computer will 
execute most Apple II software 
because its own software uses system 
calls compatible with those in the 
Apple's operating system. Priced in 
Taiwan at around $200, the Micro- 
Professor II is not an imitation of an 
Apple but an improvement on it. The 
Micro-Professor II accepts software 
cartridges as well as audio-cassette- 
based software (the audio recorder 
and a disk-drive controller are op¬ 
tional). According to Shih, the Multi- 
tech BASIC interpreter has 90 instruc¬ 
tions more than Applesoft BASIC, 

Micro-Professor II has enjoyed great 
success in Taiwan (see the thronged 
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WATS, MCI, SPC, AT&T. RCA. USTC. ITT, WU, SBS,..our 
brochure unscrambles the alphabet soup facing every cost- 
conscious company seeking the best mix of long distance 
communications services. 

In many cases, an RCA private line satellite channel is 
the solution to expensive long distance phone bills. But even 
if an analysis shows we can't help you, our brochure will. 

To get It, write Watt Pioli. 400 
College Road East, Princeton. RA American 
NJ 08540. Or call (609) 734-4300 ****** Communicattons 
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SOFnUARE PRODUCERS 
CUT VOUR COSTS! 


If you are a microcomputer software producer. 
T check the following to see how your requirements 
and Hoffman's services match up. Using one source 
for these activities can save you valuable time and money. 


□ DUPLICATION 

n SPECIAL PACKAGING 

□ DISKETTES 

□ EDITORIAL/PRfNTING 

□ LABELS 

□ COMPONENT ASSEMBLY 

□ SLEEVES 

□ WAREHOUSING/DROP SHIPPING 


We know you will be pleased with our high quality and low prices. 
Quantities from 10 to 10 million. 

Please call, write or return this ad for more information. 
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Multitech show booth in photo 5) not 
only because of its compactness and 
low price, but also because of its op¬ 
tional Chinese character controller 
(CCC). The Z80-based CCC adds 
another 64K bytes of ROM and 2K 
bytes of RAM to the little Micro- 
Professor II, and gives the user access 
to 22,000 Chinese characters, each 
displayed in a 16 by 16 matrix. With 
the CCC installed, the Micro- 
Professor permits the user to enter 
BASIC programs in either Chinese or 
English. Multi tech recently remedied 
the only obvious deficiency of Micro- 
Professor II—its small keyboard—by 
offering a full-size typewriter 
keyboard as an inexpensive option. 
The optional keyboard has cursor 
keys and two "fire"' keys, the latter for 
games. At least one member of the Far 
East Electronics Tour left Taiwan with 
a Micro-Professor II in his luggage. 

Multi tech now has more than 250 
employees and annual revenues of $20 
million. The company s future prod¬ 
ucts will include a portable computer. 

Tony Jwang of J. E. Computer 
Company says that the only way for 
Taiwan's microcomputer companies 
to survive is to stop copying foreign 
machines and design their own. How¬ 
ever, J. E. Computer now produces 
computers compatible with the Radio 
Shack TRS-80 Color Computer and 
the Apple IT 

Taiwan's answer to Japan's MITI is 
ERSO, the Electronics Research and 
Service Organization of the Taiwan 
Industrial Technological Research In¬ 
stitute. Since 1974, ERSO has been 
transferring electronics technologies to 
local industry. ERSO develops elec¬ 
tronic products more advanced than 
those of local industry and then 
assigns the manufacturing rights to a 
private Taiwan company. Recent 
ERSO products include the 
EMB86 / 01, an 8086-based single¬ 
board computer for the Multibus. 
ERSO also developed the BC-1000, a 
multiuser Z80A-based computer run¬ 
ning the MP/M multiuser operating 
system, and turned manufacturing and 
marketing over to PECOR (President 
Enterprises Corporation), a private 
company in Taipei. ERSO's highest 
priorities now include development by 
1984 of VLSI (very large-scale integra- 
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tion) technology capable of producing 
64K-bit RAMs and development of 
microcomputers and minicomputers. 
One of ERSO's goals is to foster the 
computerization of Taiwan. 

Hong Kong 

The Hong Kong Consumer Elec¬ 
tronics Show revealed several micro¬ 
computers made locally. Video Tech¬ 
nology makes two home computers* 
The Creativision uses a 6502A micro¬ 
processor running at 2 MHz and has 
16K bytes of user RAM and a 
12K-byte BASIC in ROM* The system 
serves as a game machine as well as a 
computer. The compact VZIOO Per¬ 
sonal Computer has a Z80A running 
at 3.58 MHz, up to 35K bytes of 
RAM, 8K bytes of ROM containing 
system software and a BASIC inter¬ 
preter, and a 45-key rubber keyboard. 

Eaca International Ltd. has been 
making microcomputers in Hong 
Kong since 1979. The product line in¬ 
cludes four different Z80-based micro¬ 
computers, the Genies I through IV, 
The Genie III is an all-in-one desktop 
computer that has a 4-MHz Z80A, 
64K bytes of RAM, two 5V4-inch 
floppy-disk drives, and runs CP/M 
version 2.2. Two exhibitors in the 
Hong Kong Consumer Electronics 
Show said that the Crown Colony has 
set a goal of becoming a net exporter 
of computers by 1985. 

Beijing/ China 

For the 20 members of the American 
Electronics Association trade mission 
to Beijing, the Chinese capital held 
several surprises. The first was the 
Chinese-language NEC PC-8001B used 
behind the desk at the Yanjing Hotel. 
The second was the amount of atten¬ 
tion devoted to the trade mission by 
officials of the Fourth Ministry of 
Machine Building of the People s 
Republic of China, also known as the 
Ministry of the Electronics Industry. 
Three representatives, Huang Zhao 
Ming (seen in the dark gray coat at 
center in photo 6), president of the 
China Electronics Import and Export 
Corporation (CEIEC), and Li De 
Guang and Sun Shimxing, respectively 
vice-president of the corporation and 
director of the corporation's Depart¬ 
ment of Trade Relations, met with 


members of the trade mission for 
several hours. 

While some discussions centered on 
the particular trading interests of the 
members of the trade mission, the 
Chinese emphasized their desire for 
the relaxation of export restrictions on 
American technology. At dinner one 


night at Beijing's International Club, 
the tour members joined the Chinese 
officials in repeated moutai toasts to 
the easing of restrictions on LSI and 
VLSI technology. (Moutai looks like 
vodka and tastes like death.) To date, 
the United States government has 
turned down export licenses for all 
Integra ted-circuit technology more 
complex than that of 2K-bit RAMs. 

According to Peter Handley, a com¬ 
mercial officer in the United States 
Embassy in Beijing, CEIEC has in re¬ 
cent years imported about $160 
million in electronic equipment an¬ 
nually, including computers from 
Hewlett-Packard, DEC, IBM, Apple, 
Intel, and Cromemco. Photo 7 shows 
the crowded Osborne Computer 
booth at China Comm 1982, an ex¬ 
hibition of Western communications 
and computer equipment. The Stalin- 
Gothic-architecture Beijing Exhibition 
Center was packed with Chinese 
visitors; the only free space was inside 
the booths, as shown in Hewlett- 
Packard's large and popular booth (see 
photo 8). Other exhibitors included 
California Computer Products, Bur¬ 
roughs, Cromemco, Honeywell, IBM, 
Perkin-Elmer, Prime, and Wang. 


Handley briefed the trade mission 
on the current state of electronics in 
China: 'The Chinese electronics indus¬ 
try is still working in the late 1960s or 
early 1970s. They have a few research 
institutes that can produce a few ad¬ 
vanced semiconductors. They make a 
few microprocessors." 


CEIEC prefers importing entire pro¬ 
duction lines rather than products. 
France recently sold China a complete 
plant for making minicomputers, 
magnetic disks, and printers. Four 
Japanese firms have sold China com¬ 
plete production lines for electronic 
components. West Germany and the 
United Kingdom have made similar 
deals. In the past two years, the United 
States has sold China only one elec¬ 
tronics factory, valued at $8 million, 

Handley says that Chinas main 
goals for electronics imports are field- 
effect transistors, acoustic wave filters, 
integrated circuits and LSI manufac¬ 
turing equipment, magnetic recording 
heads, and satellite earth stations, 
China wants to buy 15 satellites and 
the technology required for manufac¬ 
turing its own. 

The CEIEC arranged a tour for our 
group of the Beijing Wire Com¬ 
munications Factory, which makes 
telephone exchanges and 32-bit and 
48-bit minicomputers. Photo 9 shows 
the front panel of one of these mini¬ 
computers. The 32-bit machine comes 
with 64K bytes of RAM; the 48-bit 
machine has 32K bytes of RAM ex¬ 
pandable to 128K bytes and runs FOR- 



Photo 6: The American Electronics Association trade mission met with representatives 
of the People's Republic of China Electronics Import and Export Corporation (CEIEC), 
including its president, Huang Zhao Ming (in dark gray coat at center). 
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Photo 7: Oishome Computer Corporation's booth at China 
Comm 19&2 was crowded with computer enthusiasts. 


Photo 8; /f was standing room onl}/ at China Comm 1982. The 
only free space was inside the booths, such as Hewlett- 
Packard^ shown here. 


TRAN, ALGOL, and BASIC. The fac¬ 
tory has been working in cooperation 
with Honeywell for about a year and 
several of its staff members are cur¬ 
rently living in Minnesota for training. 

Many members of the tour were 
surprised by the level of poverty in the 
Chinese capital. Since no one has 
refrigeration, in late fall the Chinese 
pile bok choi (Chinese cabbage) high 
in vacant lots and on roofs and 
balconies in the hope that nature will 
preserve it as the only green vegetable 
for the winter months. Everywhere 
men and women are engaged in brute, 
physical labor, and the sight of a 
woman pulling a cart full of rocks or 
bricks is all too common, 

China is seeking to quadruple its an¬ 
nual industrial and agricultural output 
by the year 2000. During the trade 
mission s visit, the English-language 
Beijing Review quoted Premier Zhao 
Ziyang as saying that meeting the 
country s production goals depends on 
progress in science and technology. To 
quote that publication: 

Addressing a national science and 
technology awards conference held in 
late October, Premier Zhao specified a 
guiding principle for Chinas economic 
construction: develop science and 
technology in order to boost the na¬ 
tional economy. He said that every 
department engaged in national econ¬ 
omy must stress achieving technical 
progress so as to gradually shift pro¬ 
duction to a technological basis. 




Photo 9: front panel of a 32-bit minicom¬ 
puter made at the Beijing Wire Communi¬ 
cations Factory. 


Zhao went on to say that building new 
factories would not be enough; old 
factories must be technically trans¬ 
formed as well . In the same issue of the 
Beijing Review (November 1, 1982, 
volume 25, number 44), Hi Qiamou, 
honorary president of the Chinese 
Academy of Social Sciences, was 
reported to have endorsed the maxim 
'Tet a hundred flowers blossom and a 
hundred schools of thought contend" 
in scientific and cultural work. 

During the trade mission's days in 
Beijing, the Chinese made no effort to 
hide the backwardness of their indus¬ 


try; instead, they appealed for help. 
Most members of the trade mission felt 
sympathy and expressed hope for 
wider trade, but a few raised concerns 
about possible military uses of micro¬ 
processor technology if the Chinese 
leaders once again come to regard the 
United States as an arch-enemy. 

The impression of centralized power 
is so forceful in Beijing that I believe 
no action by the Chinese government 
can be ruled out. The Chinese tour 
guide denounced the emperors for 
denying the common people even the 
right to use colors other than gray and 
dark blue, reserving brighter colors for 
the nobility and yellow for the 
emperor alone. But almost all the peo¬ 
ple of Beijing still wear gray or dark 
blue. When the guide pointed out the 
building from which the premier now 
governs the People's Republic, 
Americans noticed that the roof is the 
same yellow as the tiles on the roof of 
the Imperial Palace. Americans can 
hardly predict the ultimate uses of 
microprocessors in a land that still 
thinks in such terms.* 


For background information on the 
Japanese microcomputer industry see 
'The Japanese Computer Invasion" by 
Stan Miastkowski. 2951 BYTE, 

page 200. The May 1982 issue of BYTE 
also contains several articles on 
Japanese microcomputers, the state of 
the industry, and the manufacturers 
themselves. 
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Dedicated to qualit^^ and precision, s 
TAXAN offers a complete line a§ 

C onitors including green and amber, 
tra-high resolution monochrome, plus 
inedium and hij^jresolii’^on RGB monitors. 





RGB card to interface with the Apple He. 
monitors stand alone. 

See your local ®X\XAI\i dealer, or call us for details! 




An Inexpensive 
Letter-Quality Printer 


The desire to have letter-quality 
printing for the output of programs 
such as word processors is common 
among computer hobbyists. Purchas¬ 
ing a letter-quality printer, such as a 
Diablo terminal, is usually out of the 
question because of the high cost— 
$1500 to $3000. One option is to buy 
a used IBM Selectric typewriter and 
install a commercially available com¬ 
puter interface. This process does 
have drawbacks, however. It ends up 
costing more than $1000 and can re¬ 
quire major modifications to the 
typewriter. 

Another option is the solenoid- 
activated key-pusher, a unit that fits 
over a standard typewriter keyboard 
and emulates a human typist. This 
method has two major drawbacks. 
First, because the key-pusher is 
mechanical, it tends to decay with 
time; second, the quality of the text is 
limited to the quality of the type¬ 
writer itself. 

These two forms of typewriter con¬ 
version share the same goal: translat¬ 
ing a computer's digital-control 
signals into the mechanical actions 
necessary for printing. With the re¬ 
cent introduction of the low-cost 
Olivetti electronic typewriter (see 
photo 1), the manufacturer has tack¬ 
led this problem for you. The ques¬ 
tion now becomes: How can the hob¬ 
byist interface a home computer to 

About the Author 
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trical engineering technology from Purdue with 
a minor in computer science. He has worked 
for five years at Bell Labs in the Interactive 
Digital Systems Research department. He is 
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Photo 1: The Olivetti Praxis 30 electronic 
typewriter. The two cables in the rear 
connect to a parallel port on a microcom¬ 
puter. 


the electronics? This article describes 
a low-cost interface between a typical 
hobbyist computer or small business 
computer and the Olivetti Praxis 30 
electronic typewriter. 

The Typewriter 

The Olivetti Praxis 30 is a portable 
electronic typewriter with high- 
quality print. Its retail price is about 
$250. Like the popular Diablo ter¬ 
minal, it uses a carbon ribbon car¬ 
tridge ($4 each ) for crisp type and has 
interchangeable print wheels ($30 
each) for variations in style. The 
Praxis typewriter is controlled inter¬ 
nally by two mask-programmed Fair- 
child F8 microprocessors. All func¬ 
tions—such as tab stops, margins, 
carriage movements, printing, and 
keyboard scanning—are controlled 
by these two chips, with some help 
from SSI (small-scale integration) in¬ 
terface chips. This electronic control 


makes the Praxis typewriter ideal for 
interfacing to a computer. 

Interfacing the Praxis Typewriter 

It is possible to interface the Praxis 
typewriter to a typical home com¬ 
puter in two obvious ways. The first 
method requires that the F8 micro¬ 
processors be removed and their 
functions emulated by your com¬ 
puter, These functions include con¬ 
trol of the carriage stepper motor; 
print-wheel motor, type motor, and 
other motors and sensors. This ap¬ 
proach offers the most versatility in 
determining interletter spacing and 
print Speed. (The interletter resolu¬ 
tion determines the output quality of 
most word processors,) I tried this 
way first and failed miserably. While 
controlling the carriage stepper motor 
is relatively easy, controlling the 
print wheel is not because the print- 
wheel motor is a standard DC motor, 
not a stepper. 

After many hours of observation 
using a logic analyzer, 1 determined 
that the Praxis typewriter micropro¬ 
cessors position a character for typing 
by carefully pulsing the print-wheel 
motor in one direction, causing the 
character to pass beyond the print 
hammer, and then reversing the 
motor with timed pulses until the 
character is properly aligned under 
the hammer. This timing varies with 
the character positions on the print 
wheel, and I was unable to determine 
the algorithm. Because Olivetti con¬ 
siders this timing information pro¬ 
prietary, calling its engineering 
department led to a dead end, 

I chose the second and easier inter¬ 
face option: working with the micro- 
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DUAL = MATRIX/LETTER QUALITV 


In addition, we can make EIA RS 232 cables to your order^ and 
supply you with ribbons, printer stands, print wheels, thimbles 
for all printers listed. And many, many more items, CALL NOW, 

All items shipped freight collect either motor freight or UPS 
unless otherwise specified. Alt prices already include 5% cash 
discount. Purchase with credit card does not include discount, 
Connecticut residents, add 7 '^% Sales Tax. For fastest delivery 
send certified check, money order or bank-wire transfer. Sorry, 
no C,0,D. orders. All equipment is in factory cartons with 
manufacturers' warranty. Prices subject to change without notice. 
Most items in stock or shipped as received. 
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203 - 265-1223 

Circle 1 on Inquiry card. 


9.00 AM - 5:00 PM-EST 
MONDAY-FRIDAY 


PRICES SO LOW—WE CANT UST THEM! 









MEASURE, 
MONITOR & 
CONTROL 



Us€ your computer to interact 
with the world around you! 


NOW AVAILABLE - An affordable 
analog to digital conversion board PLUS 
both direct wire and AC line carrier remote 
device control. 

Attaches to the RS-232C serial interface 
of your computer and/or modetnH 

Now you can measure the temperature, 
energy consumption, light levels, humidity, 
etc. of your home or office. With the same 
device you can monitor the status of 
window, door, fire, and smoke sensors for 
security protection. Control your lights, 
siren, stereo, or heating system in response 
to sensed inputs. 

ADC-1 features include: 

• 16 Analog to Digital Inputs (12 bits plus 
sign — Resolution 1 part in 8096). 

1 * 4 Digital (on/off) Inputs 

• 6 TTL Switched Outputs - Connects 
dire ctly to solid state AC relay or other 
TTL circuits 

• Controls 32 Possible Devices via BSR* 
Levitron, Radio Shack AC line carrier 
appliance and lamp remote control 
modules. 

• Analog to Digital conversion at 7 Hz. 
Display 20 sensor array in 2.5 seconds. 

• 6 User selectable baud rates from 300 to 
9600 

• AFFORDABLE — both measurement 
and control functions for ONLY $329* 

• Includes protective enclosure with easy- 
to-use terminals for sensor attachment. 

• Sensors available from Remote 
Measurement Systems include: light, i 
temperature, wind, moisture, electrical 
energy consumption, security system 
switches. 

Automate and protect your home. 
Monitor energy consumption and heat loss. 

Construct your own weather station. 
Control scientific experiments and log data. 

Uses limited only by your imaginationt 



REMOTE MEASUREMENT 
SYSTEMS, INC. 

P.O, Box 15544 • Seattle, Washington 9S115 
TcL 206-525-3369 
Send for complete specifications 
Telephone, Visa and Mastercard 
orders welcome. 
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Table Ir T^ie co/wmrts of this scan matrix are the bits (and corresponding pins) that 
are indwidually pulled lorn hg Processor B for keyboard scanning. The roms are the 
hits (and pins) that are sensed by Processor A. Blanks m the matrix are either unas- 
sigrted or unidentified scan positions. 


processors rather than without them. 
This involves emulating the keyboard 
action, that is, making the micropro¬ 
cessors think that someone is typing* 

I first observed how the keyboard 
is scanned* One of the typewriter's 
two F8 microprocessors, which 1 call 
Processor B, is responsible for assert¬ 
ing, by pulling low, one of eight scan 
lines that form the columns of a key 
matrix. The other F8 (Processor A) 
senses which line connected to the 
key rows goes low when a key is 
closed. This key is then identified by 
the F8 software through its position in 
the matrix. Using an ohmmeter, 1 
traced the keys to identify their posi¬ 
tions in the 8 by 8 scan matrix (see 
table 1), The shift function is not part 
of the scan matrix; it is a special input 
to Processor A. 

To print a character (or perform a 
nonprinting function such as a 
margin set) with the cooperation of 
the typewriter's microprocessors, you 
sense the row scan lines until the ap¬ 
propriate one-of-eight code is trans¬ 
mitted by Processor B. You then 
emulate a key closure by pulling low 
the Processor A line corresponding to 
the desired key's matrix row position. 
For example, to type the letter "s," 
wait for pin 31 of Processor B (bit 2) 
to go low. For as long as it is low, 
bring pin 12 of Processor A (bit 4) 
low* As mentioned, the shift function 
has a dedicated input line of its own* 
To shift to uppercase, pin 17 on Pro¬ 


cessor A is held low during the 
sense/assert operation for the charac¬ 
ter to be shifted. 

The keyboard is software de- 
bounced by the Praxis typewriter's 
microprocessors, which means that a 
key must remain closed during four 
scans to be recognized as a valid en¬ 
try. In the controlling program, the 
action of sensing and pulling low is 
repeated four times. 

The advantage of this sense/assert 
interface is that the typewriter 
keyboard can still be used for normal 
typing without disconnecting any¬ 
thing. The resolution of your word- 
processing program is limited by the 
resolution of the typewriter (one-half 
space). The only required modifica¬ 
tion to the typewriter is to solder 19 
wires to the pins of the two micropro¬ 
cessors. 

Hardware Configuration 

To interface the Praxis typewriter 
to your computer, you need nine out¬ 
put, or assert, lines (eight as part of 
the scan and one for the shift func¬ 
tion); eight input, or sense, lines; and 
a couple of grounds. These usually 
come from a parallel-port board or 
chip. A good choice is the Intel 8255 
parallel-interface chip, which has 24 
I/O (input/output) lines. Ideally, 
your port's output lines should go 
through an open collector buffer to 
allow the keyboard to bring Pro¬ 
cessor A's inputs low when a key is 
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pressed. However, the 8255 s totem- 
pole outputs don't seem to mind the 
brief short circuit to ground. I built a 
minimum-configuration, 4-MHz Z80 
system whose sole purpose is to run 
the typewriter. It sits in-line between 
the host computer or modem and my 
terminal* You will probably want to 
use your microcomputer to do the job 
and save money* 

The first step in connecting your 
port to the Praxis typewriter's pro¬ 
cessors is to disassemble the type¬ 
writer and remove the computer con¬ 
trol board. The step-by-step pro¬ 
cedure is as follows: 

1. Turn off and unplug the 
typewriter. With it facing you, lift 
the hinged cover that protects the 
print mechanism. It hinges on a 
rod that runs horizontally through 
the platen. Gently pull the right 
end of the cover until the plastic 
hinge dears the rod. Then slide the 
left side of the cover off the rod. 

2. Twist off the plastic platen hand¬ 
grips by rotating each one counter¬ 


clockwise. Also, it is a good idea to 
remove the ribbon cartridge. 

3. Turn the typewriter over and re¬ 
move the four screws that hold the 
plastic base on—two at the front 
edge and two at the rear. 

4. Right the typewriter and lift off the 
plastic case* The keyboard remains 
mounted to the base. 

5. Remove the two screws that hold 
the keyboard assembly to the base 
and lift the keyboard up slightly* 
Five cables must be unplugged 
from sockets on the rear of the 
key b oa r d a ssem b ly. Re me m ber 
their orientation. Photo 2 shows 
the keyboard assembly with the 
Praxis typewriter cables removed. 
The two cables at the bottom are 
from the parallel port* 

6. The keyboard can now be re¬ 
moved from the base. Turning it 
upside down, you discover that the 
circuit card is held to the keyboard 
card by three nuts. Remove these 
nuts and save the two grounding 
flanges {remembering the orienta¬ 
tion of the flanges). 


7. The processor card can now be 
separated from the keyboard card 
with the flexible ribbon cable act¬ 
ing as a hinge. Orient the boards as 
shown in photo 3* Note the loca¬ 
tions of Processors A and B and 
the new cable wiring. 

I suggest using a ribbon cable to at¬ 
tach your parallel port to the circuit 
card* Figure 1 is an interconnection 
diagram between an Intel 8255 port 
chip and the Praxis typewriter micro¬ 
processors. Solder the cable wires to 
the pins of Processors A and B on the 
foil side of the printed-drcuit card* 
Use the same caution you would to 
solder a microprocessor into a board* 
lEditor's Note: Unless you have had 
some kit-building or soldering ex¬ 
perience, you should not attempt to 
solder wires to a printed-circuit 
board.] Plug the other end of the 
cables into your parallel port and use 
an ohm meter to check for proper wir¬ 
ing. The cables can be brought out of 
the typewriter by cutting slots in the 
ventilation holes in the case under the 
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Action C O mputer Enterprise, Inc. Europe: A,C.£.(EyropeiElndho^^en. NethertardaTELEX51767ACEENLTei.04O452B58 

430 N, Halstead St., Pasadena, CA91 107 O USA in Canada: CESCO Eiectronique LTEE O Montreal. Canada O (514) 735'561 T 
TWX 910-583-1201 ACTION PSD O (213J 351 *5451 \n Action Computer Enterprise ^Asia) Hong Kong TWX 75332 PACIC HX TeL S440071 

End Users circle number 10 on inquiry card. Dealers circle number 11 on inquiry card. 
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The challenge was to create 
a computer having room for 
a megabyte of RAM, a built-in 
Winchester with floppy backup, 
and the ability to perform 
2,000,000 instruaions 
per second. 

A small miracle, in other 
words. 

And small is exaaly what it 
turned out to be. In faa, the 
16-bit Sage (V including all of 
the above attributes, takes up 
less than Vi cubic foot. 

What made such a break¬ 
through possible? System 
design. 

It took the latest in memory 
and processor technology, 
plus Winchester technology. 
And it took a highly integrated, 
closely packed, low power, high 
speed design incorporating a 
proprietary bus. 


OC©fflDiM/SPRING ’83 

Apifl 3610 29 


Now the Sage IV is ready for 
you. Actually, you can choose 
from three different Sage IV 
models to meet your exact 
needs—configurations with a 5 
megabyte Winchester plus 640K 
floppy right on up to a combina¬ 
tion of four fixed or removable 
Winchesters plus one or two 
floppies (200 megabytes of disk 
capacity in all). 

Because of the Sage IV's no¬ 
compromise system design you 
can load a I6K program in I/IO 
second from Winchester disk. 

What's more, there are over 
120 sources for existing popular 
programs for the Sage IV The 
incredible p-System operating 
ystem, standard on every Sage 
IV converts software that 
was originally written 
for 8-bit com¬ 


puters in Pascal, BASIC and 
Fortran. Optionally, CP/M, 
Modula, and Hyper-Forth are 
also available. 

Better yet, our small miracles 
come with prices to match. 

So give us a call or write today 
for more Sage IV information 
and the name of your nearest 
dealer. 

Sage Computer Technology, 
35 North Edison Way #4, Reno, 
NV89502 (702) 322-6868. 

In Europe; TDI LTD, 29 Alma 
Vale Road, Clifton, Bristol 
BS8-2HL Tel: (0272) 742796. 


Circle 401 on tnquiiy card. 
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Photo I: Bottom view of the component side of the keyboard 
assembly. Processors A and B are identified. 


Photo 3: of the printed-circuit side of the Praxis processor 

board. Note where the flat ribbon cables are connected to the A 
and B processors^ Wires froin Processor A connect to the output 
side of the parailel port. The lower board is the keyboard. 



Figure 1: The interconnection between an Intel 8255 parallel-port chip and the Praxis 
m icroprocess o rs. 


keyboard. Reassemble the keyboard 
and typewriter by reversing the disas* 
sembly steps. 

Software 

The interface program (see listings 
1 and 2 on pages 254-261) fits in less 
than IK bytes, plus however mttch 
RAM you wish to allocate for buffer 
space, 1 assume a 2K-byte buffer 
in my code. The software is writ¬ 
ten in the C language and Z80 assem¬ 
bly code. C can be easily translated 
into assembly code or BASIC. The 
assembler I use has nonstandard (but 
Zi log-like} mnemonics. Assembly 
language is necessary for the interrupt 
handling and the critical timing of the 
keyboard sense/assert loops. I use in¬ 
terrupts because characters arrive 
from a host computer on a serial line 
to my special-purpose Z80 system, 
but other hardware/soft ware com- 
binations might not require inter¬ 
rupts. 

Figure 2 is a flowchart of the con¬ 
trol program. The typewriter is in¬ 
herently a very slow device. Some 
speed is gained by taking advantage 
of the 12-character buffer that the 
typewriter's microprocessors use, but 
there is a danger of overflowing this 
buffer if the delay constants in the C 
program are changed. These con- 
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High Resolution RGB Color Monitor 
Designed for the IBM Personal Computer 


FEATURES 

□ 80 characters x 25 lines 

□ 690 dots horizontal resolution 

□ 16 colors 

□ .31 mm dot pitch tube 

□ non-glare, black matrix 

□ plugs directly to IBM PC, cable 
supplied 

□ FCC Class B Approved 


Princeton Graphic Systems’ new 
HX-12 high resolution color moni¬ 
tor is designed with an NEC.31 mm 
dot pitch CRT to give you up to 690 
dots horizontal resolution. You 
need not compromise the display 
quality of your system with monitors 
rated at less than the 640 horizon¬ 
tal dots generated by your! BM PC. 
The PGS HX-12 delivers 16 super 
colors, 80 characters x 25 lines. It 
is the best price/performance PC 
direct drive monitor in the market 
today. Get the PGS HX-12 and 
discover for yourself how well it 
complements your IBM Personal 
Computer. 



fUc Sssims 

iFhie Ssstens 
pMc SssteHS 
ride Sgsttus 
phic Sy[5tei6 
?lii£ 4!}stns 
iMc SsstcK 

plilv 

phic SysteMs 


Higt! BcSOiUtlur} 

liish Resolution 
High Resolution 

lidi 

High ^solution 
High ItesoiutioR 

RrsuiKtiH 

High Resolution 
High Sesolution 


Hi- 


■ !- ri/“-Ts 


si chwactep NX -12 RGB 
80 ohai^aetep HX'i2 RGB 
W ehiNstn IX-12 » 

88 chsMctep HX-i2 RGB 

n clHimtop HX-12 na 

80 eWactep KX-Ii RGB 
80 charactep HX-12 O 

n ehiPMtep BF12 Kl 


80 character display 



Princeton 
Graphic Systems 


1101-1 State Road □ Princeton, New Jersey 08540 □ (609)6831660 □ TLX: 685 7009 PGS Prin. 









Figure 2: A flowchart of the controUmg software as implemented in the C and Z80 
assembler programs. 


stants assume a 4-MHz processor 
clock. 

The assembly-language routines 
and their functions are detailed 
below. Names preceded by an under¬ 
score are symbols external to the C 
program. 

int—Called on an interrupt that oc¬ 
curs when a character is received in 
the serial port. The character is 
queued by int, which also transmits a 
Control-S to the host computer when 
the character queue ts in danger of 
overflowing, 

start—The parallel and serial ports 
are configured here. All variables are 
cleared and the queue pointers are set 
to their initial values. The stack 
pointer is set and interrupts are en¬ 
abled, Finally, the C program is 

entered at its beginning (_ 

Iputc—A character passed by_getc 

is output on the serial line to the host. 

_geic—This routine is called from C 

to check and return characters from 
the queue. If no character is avail¬ 
able, a —1 is returned; otherwise, a 
character from the queue is returned 
and the queue pointers are updated. If 
this causes the queue to empty, a 
Control-Q is sent to the host and the 
pointers are set to the base of the 
queue. 

_ put —This routine is called with 

two arguments. The first Is the value 
that Processor B will be asserting (and 
we will be sensing) when the desired 
key is being scanned. The second 
argument is the value we assert on 
Processor A's pins. The shift line is 
pulled low if the C program has set 
the variable_ upper to 1. 

The delay loops in the C program 
assure that the characters are not sent 
to the typewriter faster than it can 
type or buffer them. If you have 
hardware timers available, the size of 
the program can be reduced. I have 
designated two Escape sequences to 

control typing. Until the TYPE_ON 

code {ESC followed by Control-B) is 
received, characters are returned 
from the queue by_getc but are ig¬ 

nored in the C loop. To type a char¬ 
acter, a delay is first calculated. This 
delay allows time for the typewriter 
mechanics to print the character 
and/or move the carriage. Special 
Text continued on page 262 
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A IMew Life For Your Apple II® 


Move Up To The IMew Generatiow With Aim 

EPS KEYBOARD! 



keyboard for popular software packages, virtually 
eliminating complex command sequences. 

■ 12 Special Function Keys give up to 

48 commands for popular software packages 
when used with EPS PROMWARE'* Modules. 

■ PROMWARE Modules available for WORDSTAR*, 
VISICALC*, APPLEWRITERII*, SCREENWRITER II*, 
and other packages. 

• Interface Board plugs into keyboard socket 
on motherboard, no I/O slot required. 

■ 6 ft cord and telephone slylejack provide 
convenient placement and portability. 

■ Latching cover secures extra PROMWARE™ 
Modules and Command Templates. 


■ Full Word Processing layout— 
convenient and time saving. 

■ Word Processing Edit Keys 
(Delete, Insen, Find, Replace). 

■ CAP-LOCK, Working SHIFT Key. 

■ Auto-Repeat on all k^. 

■ Full cursor control with UP and DOWN arrows 
improves speed in spread sheet and 

word processing applications. 

■ 21 -key Numeric Pad allows easy data entry. 

■ Works with APPLE II + and most older versions, 
most 80 column cards and printers. 


TECHNICAL SPECIFICATIONS 

• Full ASCII character set 

• Parallel output 

• M icroprocessor contro 11 ed 

• Power 5 Volts. 100 mA 

• P/noutmatchesAPPL£ll 

• 19'-6x9"x3" 

requirements 

• 5'/6lbs. 


Ask about optional Softswitch, 20 ft. extension cord, 
and Bum-Your-Own-Prom Kit. 


Economic •* Flexible ** Comfortable 
THE COMPLETE, INTELLIGENT SOLUTION 
Ideal for both Business and Personal Applications 

To orderj pieose call or write to: 

-C/X o 

Executive t\^rii>lieral Systenis.Iiic. 

800 San Antonio Road, Palo Alto, CA 94303 (415) 856-2822 


See us at 
BOSTON 
APPLEFEST 
Booth A634 


Cirote 196 on inquiry card 


EPS and PROMWARE are trademarks of Executive Peripheral Systeirrs, Inc. 

^Trademarks of Micro Pro Intemational Personal Software. Apple Coruputer Inc., and On-Line Systems. 
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Special 
' of the 
MonthI 


S/«fi00/80I SS/SD 
SA850/85I DS/DD 
TANDON 
TM-IOO-I SS/DD, 
TM-IOO-2 DS/DD, 
TM-IOO-4 DS/DD 
TM-848-I SS/DD 
TM-84a-2 DS/DD 


B(G BLUE 

Dual I/O ports, dual processing. Serial 
port. Parallel port. 5 MHZ. Z80 B. 64K. 
' disk interface. Clock/Olendar. 

run existing CP/M®software. 
List S589 Ours $479 


DISK DRIVES 

For IBM PC 


$365.00 

$459.00 

$189.00 

$249.00 

$359.00 

$425.00 

$499.00 


IBM PC- COMPLETE UME 
IBM 

PC System includes 64K IBM-PC with 
320KB Roppy Disk Drive. Controller. 
Color Graphics Card. Monochrome 
Mohitof All for only $2599.00 


LOTUS 1-2-3 SOFTWARE . . . CALL 

TAVA CORP. PRODUCTS 
TRUMPCARD 

A unique memofy card with 256K Ram 
Game l/O-and Serial I/O $499.00 
TRUMP CARD II 



Serial I/O and 5I2K fully populated 



Features Parallel and Serial I/O. Game 
I/O and a Clock/Calander with bat¬ 
tery back-up A fully populated 256K 
memoiy board. $599.00 


Tandon 100-2 $249 

Teac 55-B Slimline 320KB $269 

Shugart SA455 Slimline 320KB $269 


OTHER PRODUCTS FOR IBM 


MODULE CONVERSIONS FOR 
YOUR IBM-PC 



2-80 Card-Will put PC in touch witfi 
20.000 existing programs CALL 
8086- Lets youi IBM run 3 to 4 times 
faster CALL 

68000- Converts PC to 32 bit Architec¬ 
ture and UNIX III It transforms 


SIEMENS 

FDD 100-5 $159.00 

FDD 200-5. $199.00 

QUME 

DT-5 DS/DD $269.00 

DT-8 DS/DD , . $469.00 


HARD DISK SYSTEMS FOR IBM 
AND APPLE _ 

DATA MAC 

6MB $1595.00 

12MB $1995.00 

18MB. . . $2695.00 

Complete subsystem with software, 
cables and power supply 

CORVUS 

SMB Special $1999.00 

IQMB Special... $2999.00 



QUADRAM 

Quad Board - 256K. Parallel Port. Serial 
I/O. Clock Calendar with battery 
backup $599.00 

5I2K Ram with Sena! I/O $799.00 
AST RESEARCH 

Combo Plus- 256K, Parallel & Serial 
Port. Clock Calendar W/Bat back-up. 
Superdrive. Superspool $599.00 
Mega Plus- 5I2K. Parallel & Serial 
Port, Clock Calendar W/Bat back-up 

$1199.00 

MAYNARD ELECTRONICS 

Floppy Disk Controller $179.00 
Floppy Disk Controller w/Paraliei 
Port $229.00 

Floppy Disk Controller w/Serial 
Port $239.00 

HERCULES GRAPHICS CARD 
This card gives you 720 x 350 
graphics $499.00 


PC to a powerful cost effective 
Commercial Engineering work 

station. CALL 

80286-A multi-user expansion pro¬ 
vides cost effective benefits 
CALL 

16032- This micro-card offers VAX Itke 
functionality and architecture 
to PC CALL 

UNrX/XENIX“ -XENIX on IBM-PC 

CALL 

PC Versa Card-5 12K Memory Card 
provides user flexibtliiy to run on time 
tested Software available on any of the 
chosen processors . - . CALL 


FLOPPY DISK DRIVES _ 

SHUGART 

SA400 SS/SD $169.00 

SA450 DS/DD . $239.00 


PRINTERS, " . 

EPSON 

FX-80 FT w/Graffrax Pius $599 
FXUOO FT w/Graftrax Plus . $799 
MX-80 FT w/Graftrax Plus .. $499 
MX-100 FT w/Graftrax Plus $699 
STAR MICRONICS 

Gemini 10. CALL 

Gemini 15. CALL 

SMITH CORONA 

TP-1 parallel . $579.00 

TP-1 serial. $579.00 

C-ITOH 

QX-lOO [50 CPS Da Matrix).. $249.00 

8510. $469.00 

1550 f 15") . 5699.00 

1^10 (40 CPS Letter Qual.) $1395.00 
f^lO (55 CPS. Letter Qual) $1695.00 


•CP/M a* ii of DigitiH fe-seaniH Inc 

of pigjtal (nt 


*AfH£ Apple Cofnpulet^ inc 

•IBM a regiMieffd iTdt3e<Tiari^ o^ Gsrpori^ion 


• APPLETTF I'. APPtfTTE 7. TRUMP C'ARD .arc 

tfrtdwiifU'of tava fnpecrwE^ 
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WE'VE MOVED 
TO BIGGER FACILITIES 
TO SERVE YOU BETTER 
PLEASE NOTE OUR NEW PHONE NUMBER 


(714) 261-f 000 


Sales and Service; Business & Home Computers 
PRICES AND AVAIIABIUTY SUBJECTTO CHANGE WITHOUT NOTICE 


OKIDATA 

82A . 

83A . . . 

84 AP parallel, 
84AS serial . 
92A , 


S429.00 

S699.00 

S999.00 

$1099.00 

S52S.OO 


BROTHER 

HR- 1 A,parallel . 
HR-1 A serial 
Tracror feed option 


COlUIPUSHflCK 

bRAher. 


$769.00 

$869.00 

$135.00 


SEC 

NEC 

SPINWRITER 
7710-1 CALL 
7715-1 
7730-1 
7720-1 
7725-1 

3550 . 

PC8023A 



3510 

3515 

3520 

3525 

3530 


CALL 


MONfTORS 

AVAILABLE (Ail Models) 

AMDEK MONITORS 

CALL 

Color 1 . 

$359.00 

Color ll . 

$699.00 

Color 111 

$399.00 

300A . 

$199.00 

3 IGA . 

$199.00 

PRINCETON GRAPHICS SYSTEMS 

High Re.s. Color 

CALL 

SINCLAIRAIMEX PRODUCTS 

MEMOTECH PRODUCTS 

I6K Memopack . . 

$ 59.00 

32K Mernopack 

$ 99.00 

64 K Memopack 

$169,00 

Memopack High Res Graphics 


$139.00 

Memopack Centronics Parallel tn'ier- 

face ... -. 

$139.00 

EPSON QX-10 


Z-80 CPU, W/64K Ram Video Graphics 
Processor, 1 2" monitor and many more 

features. 

CALL 

HX-20 

Notebook Computer.. 

CALL 




'’'■Afejkti 


Apple lie 64 K Complete System, 80 
Catumn Card, One Disk Drive w/Ctin- 
trolJer, Monitor, Stand, plus 20 diskettes 

. $1995.00 

Apple 11+ Computer System with 48 K 
of memoiy, 2 "Data Drive" disk drives, 
controller card, 12" green screen hi- 
ResDlution 'Mpniior Ail Cadies- and 
manuais. are .included for a Corri- 
pushack price of $1699.00 

Forthe same system listedabove with a 
I6K card, Z80 card and an 80 Column 
card add . $351 

OTHER PRODUCTS FOR APPLE 

Special of the Month! 

TAVA CORP. $279 

APPLETTE 1® 




100% Compatible Slimline drive for 
APPLE II + and APPLE lie Runs DOS, 
CPM®, Pascal software 
Suggested retail price $399.00 

TAVA CORP. PRODUCTS 

e plus 101 

Interlace for paral lel printer. $89.00 

e plus 102 

Parallel output buffer board $ 169.00 

e plus 103 

8K Epson txjffered irtferface ... $149.00 

e plus 104 

16K Serial output buffa' ;card . $ 199.00 

Z80 card CP/M* included . $159.00 

80 column card. $179.00 

Disk drive controller card W/ 
diagnosttcs software . $99.00 
Disk drive controller $79.00 
BiJ. 


16861 ARMSmONG, IRVINE. CA. 92714 

HEAOQUARTERS/TELEX: 181667 — ANSWER BACK; COMPOSHAK TSTN 


HAYES MICROCOMPUTER 
PRODUCTS 

Micromodem 11300 baud .. $299.95 
Smartmodem 1200 baud full 
duplex. $529.95 


KAYPRO II COMPUTER SYSTEM 

64K Ram, Perfect Writer, Perfect Filer, 
Perfect Speller, Perfect Calc, S-Basic, 
CP/M«version 2,2, two disk drives, 9" 
(green) monitor, RS32 interface. Parallel 
Printer interface, and Weatherproof 
Cailying case. w/C-ITOH Dot Matrix 
Printer and cable .. $1995.00 

DEC Rainbow 100 
Keyboard, CPU, Z-SO/8088. 64K, Serial 
RS232 Port, Two X-+00KB Disk Drives, 
Monitor, CP/M86®/80 Software. Prin¬ 
ter and cable . $3495.00 


DECMATE II 

Complete System. Keyboard..CPU, 64K 
Words Ram, two 400 KB disk drives, 
monochrome monitor, operating sys¬ 
tem. List $4500.00 


DEC PROFESSIONAL 300 

Complete System, Keyboard, CPU, 256. 
KB Ram, two 400 KB disk drivel mono¬ 
chrome monitor, operating systern 

Under $5000.00 

CdkipuSiiack. 

CALL YOUR LOCAL 
COMPUSHACK DEALERS: 


CsIffDrnlfi 

Anal'ieim 

• 


Concord' 

r4IS! 628-4752 


Glendale 

r2f3J 340-7000 


La MLTcKjsl 

(213} 947-9505 


PaSaderti 

(213} 797-8839 


San FernandoValifry f213Ji 906-7000 


San Jose 

(40a} 973^1444 


tusTjn 

{714} 2aj-iqoo 


Walnut-Creek 

(4TS[ 945-0011 


LA 

{2131 906-7306 


Wpodland HilJs, 

{2131 BQ8-0030 

Corarado 

Denyer 

{3031 422-4545 

rdaho 

Twin Fitlls 

■ 

Ollnoh 

Diicago 

{312} 9644612 

Montana 

Great Fiilis 

* 


Missoula 

{406} 721-1811 

New York 

New Ydik 

(800} 228-5525 



p 


Rome 

(315} 336-0266 

Texas 

Austin 

(512} 258-1062 

W^slilngtun 

RichLanii. 

• 


Spakane 



VwPna 

(608{ B4S-7I10 

Canada 

Toronta 

j4]6{ 593*0974 

UX 

Umdtm 

01-935-0480 


*C^II fcM Phooe Numbcf 


m FLOPPIES fff paired auiCKLY at lcw cost 


Circle S73 on inquiry card. 
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Call for nm 


-'QED*' DrSCOUNTS. VISA & MASTEBCARD. 
VIDEO TERMINALS 

ADM-3A Upper case pniy, direct cursor address- 
ADM-S i=uH ASCII, keypad, limited editing, etc, 

MT| personal computing option for above^ 800Kb, 
Esprit Fuil ASCII, num. keypad, limted Edii_, etc. 

Esprit II Full Esprit feat,. Adds. ADM-3 fit 5 emu. 

Esprit Ml Full Esprit feat. * Televideo 950 emula. 

A DM'22 Ergonom, detached key, editing, etc. 

ADM-23 Conversation & block mode, 2 page mem. 
ADM’24 ADM-22 feat,, 256 char buffer, graphics. 
ADM-31 Full editing, 2 page buffer, protected fields, 
ADM-32 Ergonom, ADM-3 1 with bus; graphics, etc, 
ADM'36 DEC System terminal, 80 or T32 col, etc. 
ADM.3S } IBM 3 2 77 keyboard layout, Lise with p.c. 

VT IOO DECscope, SO or 132 col, upgradable, etc. 

VT ISX Personal computing option, 360 Kb stor. 

VT tOI Non-upgradat^e VT100. 

VT 102 Non-up. VTIOO with adv. vkJeo, print, port. 
VT131 Above with editing and block mode. 

Tl 940 80 or 132coL, ergonom,, one pege butt., etc, 

GRAPHICS TERMINALS 

VT125 Full VTIOO with DEC ReGtS firmware, 
VTIOD/Digitat Eng, Reiro-Graphics Tektronix comp, 
VTlOl/Digital Eng, Retro-Graphics Tektronix comp. 
VT1CI2/Digrtal Eng. Retro-Graphics Tektronix comp. 
VT131/Digital Eng. Retro-Graphlcs Tektronix comp. 

A DM’3 A/Digital Eng. R-Graphics. Tektronix comp., 
ADM-S/Digital Eng. Retro-Graph its Tektronix comp. 
Colorscan 10/O.E.R-G, VT100/52 emu., Tektronix, 
VTIOO w/TI eiO plotter, Tektronix compatible. 

TELEPRINTERS 

LA 34-AA DECwruer I V 30 cps, variable char, widths 
Diablo 620 RO letter qu^ity 512-byte Input buffer. 
Diablo 630 RO API letter quality most pers, comps. 
Diablo 630 KSR letter quality, 2608-tavte buffer, etc. 
Tl 745 portable, thermal, built-in acoustic coupler. 

Tl 765 portable, above feat, with bubble memory. 
Epson MX-SO 00 cps serial impact printer, &□ CPL. 
Epson MX-100 MX-80 plus 100 characters per tlne. 

LA 120 RA receive only 180 cps, 132 coL multi, cop. 
LA 120 A A KSR DECwriter III keyboard version, 

LA 100 leiterprinter, 240, 80 fli 30 cps , graphics. 

LA 50 personal printer, 100 cps, graphics capability. 

LA 12 portable KSR, 150 cps on normal bond paper. 
Tl 7B3 portable, thermal, 120 cps bidirectional. etc. 

Tl 785 783 features plus acoustic coupler, etc. 

Tl 787 783 features plus internal modem, etc. 

Tl S10 RO impact, ISO cps, 132 cpI, multiple copies. 

Tl 820 RO B10 teat, plus lull ASCII, 1280 char, buff, 
Tl 820 RQ full features of RO plus full ASCII key. 
DATAPRODUCTS LINE PRINTERS 
M-200 2400 baud 200 Ipm at 72 cpI dot matrix printer. 
B-300 tabletop band printer. 300 Ipm, 132 col., etc. 
8-600 pedestal-mounted 600 1pm band printer. 

8-1000 cabinet-enclosed 1000 Ipm band printer. 
BP-1500 cabinet-enclosed 1500 Ipm band primer. 

ACOUSTIC COUPLERS 

Omni tec 71 5 300 baud orig./full duplex. 

Qmnptec 710 300 baud orig. /half S full duplex. 

Vadic VA 3413 300/1200 orig. only. 

MODEMS 


VA 103 300 baud modemphone, rotary Sr tone. 
VA 355 300 baud 103 orig./arts, full duplex. 

VA 212LC lowccksi 1200 baud 2l2A orig./ans. 
VA 212PA ong./ans. with auto dial. 

DF03AA DEG 212A. 

VA 1250 202 dir. con. w/o rev, chan. 

VA 1255 202 dif. con, w/ rev. chan. 

VA 3212 212A/103 orig./arrs.w & wo/auto dial. 
VA 3451 triple modem w & w/o auto dial. 

Vadic double modems V A Bell comp. 

VA 2450 Bell 201 comp, w St w/o rev, chan., etc. 
Ml COM modems up fa 9600 bps. 

LINE drivers 

MlCOM asynch, & synch, tine drtvars . 

MICOM 4 & 0-channel multiplexing line drivers. 

MULTIPLEXORS 

MICOM 4, 3 Si 1&-channe| multiplexors. 
PERSONAL COMPUTERS 
DEC VT1B0 64K, 360 Kb 5^4” dual floppy stor. 
MT1 Rooster 64K, 800 Kb 5>4“ dual floppy stor. 

CP/M APPLICATIONS SOFTWARE 


MicroPro, Microsoft, Polygon 8 * Select. 



Applications Specialists & Distributors 
Oimputer Tenniiiats, Peripherals & Systems 
New York: 

51 (l/(t 21 - 620 a, 212 / 767 - 0677 , 51 S/ 449 -S 9 E 59 
Outside SOO/frSS -6530 

New Jersey; 201 / 227 -SSS 2 


V. 


Ohio; 216/464-6688 


J 


Listing 1: The C program. 


► Clabal vartdbliee 

char upperj /* upper case flag - used in 'put' routine 

unaigncrd int deldvi. dplay2; /* typing delays ■/ 


» AftPi asePAbly rod? initialization, the prograni 
^ fs pntpred here. 

iadin( 1 
’ ' 

char a; 
chai ccount; 
char typei 

type = 0l 
hppp r = fl: 

= 0: 
ccount s 0 : 

whilpf 1 I 

! 

i 'gate* Is the aHsembly language routine 

* that checks for a character in the queue. 
■ If the queue is empty* "getc' returna a EOF. 

• Otherwise, the character is returned. 

./ 

lf(ta = qctc[)] »a EOFJ continue: 


* If the char begins an escape sequence 

get another char to see which, 

* Otherwise, if type * D* continue waiting. 

if[a » ESCf 
1 

wn I lei I a = getcOJ == EOF l ; need another char *v 

ifU -- TYPEOKI 

type - 1; /* enable typing •/ 

if la TypEOFF! 

type = 0: disable typing *v 

centInue: 

I 

' Continue looping if typing is disabled 
ffMtypei continue: 


holds the current print position 
'* if “type* = 1- typing is enabled 

/- default values • 

/* infinite loop */ 


1 Type a character. First cheek for special 
* characters that will need long delays, 

switchI A > 

I 

caee NL: 

■ A line feed can only he done 

■ In con;]unct 1 on with a carriage 

* return, Co hack to the main 

* loop. 

coniinuc: 
case CK: 


» Calculalre carriage return delay. 

» ’ccount” holds the current print position. 

* The rainlinuin delay is for a I ins feed alone. 

* 'delays^ Is set to CKb£L * ccount. 

* tf CRUEL * ccount > 6 S 536 . delays is 
» set to count the overflow. 

Ificcouni 0) 

[ 

delayl = l.,Fp]£L: /» minimum delay »/ 

break; 

1 


1 1i ccount > MAXCbEL1 

I 


' Set 
» Set 

* / 

delayl 
d e 1 a y 2 

J 

M J delay! = 
mount » 0: 
break * 


delay! to maximum, 
delays to the overflow. 

i HAXTb: 

CRDEL • tccount MAXCbELl: 

iCRTlEL * cebunt J LFDEL; 

/* reset this to pasrtion Q * 


These are the various delay Constant? 

I in dec Imall i ned by the C program tu 
make sute that the buffer internal to 
the Praxis will not overflow. 


xd*-; me asDLr hooQ 
Xdef me LFOEh S I 00 0 
vd-f met’flPEi. rood 
hdef me MAI! ’ & e.5 5l5 

tf'f- ? I ne HAXenEh 
P'lef inr CDEl. llJOd 
Bdei ir.e TAhbti goo 
wdei l i.*-TAH.SI 7 H 


* delay after back Space * 

/♦ delay after line feed */ 

/» carriage return delay per character 
7' maxittrUiti value in a register pair ■ 

' HAXCDEL » [ MAX 16 -hrDEL I/CRUEL 

/* delay after each chac » 
delay for tab Space */ 

* n cm Inal tab siee In spaces */ 


Listing 1 continmd on page 256 
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BASF QUALIMETRIC“FLEXYDISKS* 

BUILT FOR ETERNITY-WARRANTED FOR A LIFETIME. 


BASF Qualimetric FlexyDisks'^ offer 
you more...an extraordinary new 
lifetime warranty* The BASF Quali¬ 
metric standard is a dramatic new 
international standard of quality in 
magnetic media...insurance that 
your most vital information will be 
secure for tomorrow when you enter 
it on BASF FlexyDisks today. 

We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con¬ 
tinuing BASF commitment to perfec¬ 
tion...a process which begins with 
materials selection and inspection, 
and continues through coating, pol¬ 
ishing, lubricating, testing, and 
100% error-free certification. Built 
into our FlexyDisk jacket is a unique 
two-piece liner. This BASF feature 
traps damaging debris away from 
the media surface, and creates extra 
space in the head access area, insur¬ 
ing optimum media-to-head align¬ 
ment. The result is a lifetime of 
outstanc//ng performance. 

When your information must 
be secure for the future, look for 
the distinctive BASF package with 
the Qualimetric seal. Call 800-343- 
4600 for the name of your nearest 
supplier. 

Circle 57 on Inquiry card. 



jaiiflUTTiDtrir': 



Enter tomorrow on base today 


SASF -'A; 




BASF 


‘Contact BASF for warranty details. 


© f982, BASF Systems Corporation, Bedford. MA 













Listirtg 1 contirtuedi 


ERG/68000 

MINI-SYSTEMS 

□ Full IEEE 696/SI00 
compatibility 

HARDWARE OPTIONS 

□ OMHz, 10MHz or 12MHz 68000 
CPU 

□ Memory Management 

□ Multiple Port Intelligent I/O 

□ 64K or 128K STATIC RAM 
(70 nsec) 

□ 2S6K. 512K or IMB Dynamic 
RAM, with full parity 

(150 nsec) 

□ SV4” or 8” D/D, D/S floppy disk 
drives 

□ 5MB-40MB hard disk drives 

□ Full DMA disk interface 

□ V«” tape streamer 

□ 10 to 20 slot backplane 

□ 20 or 30 amp power supply 

□ Desktop or rack mount 
cabinets 

SOFTWARE OPTIONS 

□ 68KFORTH' systems language 
with MACRO assembler and 
META compiler 

□ Fast Floating Point package 

□ Motorola’s MACSBUG 

□ IDRIS' operating system with 
C, PASCAL, FORTRAN 77, 

68K BASIC’, CIS COBOL^ 
RDBMS 

□ CP/M-68K’ 0/S with C, 
Assembler, 68K-BASIC<, 
-»-68K-FORTH<, Z80 Emulator 


* Cnntral funic + IfTriH 

» correspcmd t-Q npti-priiTtinq functions, 

* Art tnLin4 In t tn* Afrey& ^lcas#‘ and "utrAS*" 


RdefineEMPTY 

0x00 

/* 

for empty matrix pas itions */ 

//define RELDC 

0x0) 


relixt key ■/ 

tfdefineH aRB 

0x04 


margin bypass */ 

Pdeflne CORit 

0x04 

/* 

correcting key - neveif used */ 

//define HALF 

OxOt 

/* 

half space •/ 

ffde f me MARL 

0x07 

/ * 

set left margin 

ffde! me B5 

0x08 


back space •/ 

ffdefincTAB 

0x09 

f- 

tab to next atop •/ 

lAlef ine HL 

QxOa 

/. 

line feed - only available with carriage return 

#de f ine MAftR 

OxOb 

/ f 

set right margin -/ 

#de fine LOCK 

OxOc 

/ m 

ahift lock */ 

ffdefine CR 

OxOd 

/ i 

carriage return with line feed */ 

#defIne^R 

DxOe 

f . 

1/2 fnot an ASCII character} ■ 

/i/de£ine TA&C 

OxOf 

t ■ 

clear tab stop */ 

tfdefine TABS 

0x10 

/. 

■et tab stop */ 

^defineEXPR 

0x11 

/- 

catriaqe return without line feed •/ 

ddefIneBEP 

0x1 Z 

t* 

repeat 

#defIneSP 


f* 

space character •/ 

Sfli t lni> Esr 

0x11) 

i* 

ASCII ’escape" */ 


* No typinq will b? done until the ^e^quence 

- ESC tVPEON ia received. All chArdcters received 
. after ESC TYPEOFF will he iqnored 

i/ 

pdef meTVFEOFF OsiCH 
Pdel ineTYPEON Qie02 
dde fine EOF -1 

/ * 

* These are Arrays. 

■ 'bit” eanyerts binary to or\«-of-eight code 

* / 

Char bitaai > lOxQI. 0icQ3, QxQA , 0x06. 0x1D« 0x20, 0x40, OxBO h 


* Lower Case characters and codes. 

* The indexes this array determine 

* that key's position in the keyboard matrix, 

* Note that ihA first index correeponda tc the 

* column and the aecond index to the row. 

- the ■ f-haracter Is escaped with a 

tc*ae(andl ' 


3 


EMPTY. 







TAB , 

hELClC, ■ 

' , 

' \ * * 

*1* , 


'3% 

*h' . 

HARfi, 

COKS . 


^ * 

■ 4*1 

■m‘ * 

'n“ * 

'b'. 

HALF . 

EMPTY. 

'q* - 

' w' . 

'e' . 

■ r' . 

' t' , 


MARL, 

EMPTY, 

*a * . 

^ P ' 4 

'd' . 

' , 

'y' ♦ 

EMPTY. 

KARR, 

LflCIf . 


■ P' * 

* 0 * . 

' 1 ' . 

’ u' , 

BE, 

TABS , 

REP . 


' • " „ 

' 0 * . 

*3* . 

"B' . 

CR* 

EkPR ♦ 

EMPTY. 

\X 


■ X* 4 



-g - , 

SP, 

TABC 

t - 

' Upper Case 

corresponds 

to 

chars on 

keys 

in lease [1 

# If a character cannot be 

found In " lease", 

this array is 

4 Hcarched. 

* character 

• f 

Chat uCasejBl 

f 

"ucase" * 1 
is found In 

|6t * 

for 

this 

the 'put 
array. 

* aubroutine : 

If the 

EMPTY, 





EMPTY 

, 'S' 

, TAB 

RELOC. 

* ■ * , 

' I “ , 

'L' . 

. ‘ K ' . 

"O' 

. ' H' 

, HARB 

CORK, 





'N ■ 

, 'B ■ 

, HALF 

EMPTY. 

' 0 * » 

'w' , 

‘E* , 


“T' 

. ' 

. MARL 

EMPTY, 


'S‘ . 

“O' . 

'F' . 

'Y' 

, EMPTY 

. KARR 

LOCK . 

OH, 

" F ‘ , 




, BS 

, TABS 

REP, 

* # * , 

* ' . 


' r. 

' * ■ 

, CR 

, EXPR 

EMPTY. 

H 

'K ' . 

"C" , 

'V'. 

'G* 

. SP 

, TABC 


Trademark 'ERG, Inc. 
'Whitesmiths 'Digital Research 
*Mlero Focus 

30 day delivery 
with valid Purchase Order 
OEM prices available 
For CPU, Integrated Card Sets 
or Systems. 



Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631-4855 


case TAB; 

delay! = TASDEL • TABSIJi 

cciMint TABSIZ; * character eouht -/ 

break; 

case BS; 

delay! = BSDLtf 
break; 

default: 

delay! = COELt/• any other character •/ 
ccount**: 


/' 

» Call the “lookup" gubroutlne to check 

* look for the character in array "IdaBB". 

* If not there, check array "ucase". 

* Characters not found are ignored- 
■ / 

ifilookupia, lease) == 0) 

[ 

upper » t; 
lookup!a. ucasej: 
upper * 0 1 

\ 


Listing 1 continued on page 2SS 
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LAST NIGHT, COMPUSERVE TURNEDTHIS 

COMPUTER Into ATravel agent for Jennie, 
A Stock Anaim' For Ralph, And now, 
IT’S Senisng Herbie To Another Galaxy. 


NO MATTER WHICH COMPUTER 
YOU OWN. WE’LL HELP YOU GET 

THE MOST OUT OF IT, 

If you’ve got places to 
CompuServe can save you time and 
money getting there. Just access the 
Officid Airline Guide Electronic 
Edition—for current Bi^t schedules and 
fares. Make reservations through our 
on-line travel service. Even charter 
a yacht through “Worldwide Exchange.” 

If your money’s in the market, 
CompuServe offers a wealth of 


prestigious financial data bases. 

Access Value Line, or Standard and 
Poor’s. Get the latest information on 
40.000 stocks, bonds or commodities. 
Then, consult experts iike IDS 
or Heinold Commodities. All on line 
with CompuServe. 

Or if. like Herbie, intergalactic 
gamesmanship is your thing, enjoy the 
best in fantasy, adventure, and space 
games. Like MegaWars, the ultimate 
computer conflict 

To get all this and more, you’ll 


need a computer, a modem and 
CompuServe, CompuServe connects with 
almost any personal computer, terminal, 
or communicating word processor 
To receive an illustrated guide to 
CompuServe and learn how you can 
subscribe, contact or call: 

CompuServe 

Consumer tnformaton Service 

2180 Wilson Road, Cdumbus. Ohio 43220 

800-848-8199 

In Ohio, call 614457-8650 


Gircid 113 on Inquiry card. 


An H6.R Block Company 
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FOR TRS-80 MODEL I OR III 
IBM PERSONAL COMPUTER 


Listing 1 continued: 


The MMSFORTH 
System. 
Compare. 

• The speed, compactness and 
extensibility of the 
MMSFORTH total software 
environment, optimized for 
the popular IBM PC and TRS- 
80 Models 1 and 3. 

• An integrated system of 
sophisticated application pro¬ 
grams; word processing, data¬ 
base management, communi¬ 
cations, general ledger and 
more, all with powerful capa¬ 
bilities, surprising speed and 
ease of use, 

• With source code, for custom 
modifications by you or MMS. 

• The famous MMS support, in¬ 
cluding detailed manuals and 
examples, telephone tips, 
additional programs and 
inexpensive program updates. 
User Groups worldwide, the 
MMSFORTH Newsletter, 
Forth-related books, work¬ 
shops and professional 
consulting. 

nttSFORTH 

A World of 
Difference! 

• Personal licensing for TRS-80: 
$129,95 for MMSFORTH, or 
"3/4TH" User System with 
FORTHWRITE, DATA- 
HANDLER and FORTHCOM 
for $399J5. 

• Personal licensing for IBM 
PC; $249,95 for MMSFORTH, 
or enhanced “3/4TH" User 
System with FORTHWRITE, 
DATAHANDLER-PLUS and 
FORTHCOM for $549.95. 

• Corporate Site License Exten¬ 
sions from $1,000. 


If you recognize the difference 
and want to profit from it, ask us 
or your dealer about the world 
of MMSFORTH. 

MILLER MICROCOMPUTER SERVICES 
61 Lika Shor« Roid, Natick, MA 01760 
<617)653-6136 


> TTiis subroutifie checks in 'array'* for the 

* charActer in "v", tt not found, a 0 

* is returtifid. Qth^rvifir. the character's 

* row and rolunm poEitions are conyerted 

* to one^of'eiqht codes by array '“bit' and 

* to the asaejiibly languaije routine 'put*. 

* Upon return from ’put", delay! and. if set, 

4 del.3iy2 are counted down to zero, 

* / 

lookupCv, array} 
char v, 

retfister char arravldllS^li 

J 

char X, y: 

foriv - fli y < e: y**| 

forSx = jf < Ri 


4 X ifi the afifiert row, y the nenfie coltimn 


iflv == arravIxllyU 

1 

put Tbit[y1, hit[x1); 

while(d^layl > Di --delayl ; 

while'£delay2 > D k --dejayg; 

rsturnfl): * character is in "array” *' 

t 

returnrDk; character was not in ”arraV~ 

! 


Listing 2: The Z80 assembler program. 


0900 
0 70c 
0 014 
1 DOQ 

OOff 


aoQO 

ODOD 

0001 

0002 

0003 

ODBa 


0004 

0005 

0004 

004e 

0037 


0002 

0001 

00 fe 
0011 
0013 


0000 c3 92 00 
0 0 39 


/ These are the assembly lanquat^e routines 
/ The mneaonics are similar ta Ziioq'E. 

/ Check the B80 Assembly Lanquage 
/ Prograiming Nanual and you will see the 
/ similarities. 



f 

Some 

exanples; 



/ 


Here 

^ilnq 


/ 


Ida . fin 0x12 34 

LD A,f1234Hl 


/ 


Idddnn hl,DxaT2a LD ML,Al2Ail 


/ 


Idr.ixda,s. 

LD A,[IX+81 


/ 


putthqq de 

PUSH bE 


/ 


Id.nndd abc , de 

LP labc].OE 


/ 

f 

Numbers in the form 

0x1234 are hex 

kAM 



DxDSOO 

f start of ram in my system 

BUFS1£ 



1948. 

/ buffer size, in characters 

HIGHH 

= 


20. 

/ high Water mark. 20 from top of 

STACK 

= 


RAN*2049. 

f stack painter sdt here 

INIT 

- 


Oxf £ 

f initial value in output port 


/ 

Intel 9250 parallel 

port 

FBASE 

= 


OxQO 

f port base address 

PA 

= 


PBASE 

f Port A address 

FB 

r 


PBASE+1 

f Port fl address 

PC 

m 


PBASE+2 

f Port C address 

CO NT 

f 


PBASE* 3 

f Configuration command register 


/ 

Con figurat ion ccunmand 

CONF 

= 


OxOa 

f pA out; PB ins PCO-3 out; PC4-7 



Intel 0251 Serial Fort 

TSA5E 

■ 


0x04 

/ port base address 

tSTAT 

X 


TSASE*i 

/ status register 

TDATA 

:= 


TBASE 

/ data register 


/ 

configuration mode 

and command 

TMODE 

3 : 


0x4e 

2 9 bit length; nO parity; 1 Stop 

TCOMM 

■ 


0x37 

f enable rx and tx 


/ 

0351 

Status maske 


UHBF 

= 


0x02 ^ receiver buffer full 

UTBE 

= 


0x01 / transmitter buffer empty 

SHIFT 

B 


Oxfe / assert shift line Ibit 0] 

CO 

M 


0x11 / CONTROL 0 

STOP 

= 


Dx13 ^ CONTROL S 


.globl 

main 



.globl 

put, upper. 

getc 


jpnn 

start 


,=.+0x35 





/ 

0x38 

; INI vector - 

here on receiver buffer 


/ 

full 

interrupt 



j> 

Test 

the queue pointer flllp for its proximity 


t 

/ 

to 

the tqp cf the 

queue (hlghwll. 


If flllp <= bighw. store char in buffer and 
itictement fillp. 

If hiqhw < fiilp < tapmem. send STOP, 
store char, and increment fiilp. 
if fiilp = topRiem, send STOP. Store char, 
but do not increment fiilp. 
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Keep your bottom line 
on the up and up 

cindup. 


The future never comes with any 
guarantees. 

But there is a way to improve 
tomorrow's business performance 
today. 



It’s a microcomputer program 
called the Bottom Line Strategist!''’ 

The future is now. 

With the Strategist and your 
microcomputer, you can explore 
alternative business decisions and 
get answers to the questions 
common to any business focused 
on growth: 

How much 
money are we 
risking? Will 
the business be 
profitable? 

When? Is that 
soon enough? 

Can we 
improve this 
by changing 
the price? 

What's the 
impact of our assump¬ 
tions on net worth, cash flow, 
market penetration and growth? 

The Strategist uses seven 
sophisticated econometric models 
originally developed for compa¬ 
nies on the Fortune 500 list. 

But it's pre-programmed, so 
all you do is enter your current 
business assumptions, then sit 
back and watch the dynamics of 
your future unfold graphically. 


The Strategist plots (and tabu¬ 
lates) your marketing and sales 
projections; anticipated cash flows; 
break-even point; Net Present 
Value; and more—a total of U 
production, financial and market¬ 
ing forecasts. 

If any area looks interesting, 
the unique "zoom" takes you in 

for a closer look 
at the picture. 
And if you don't 
like what you 
see, do it all 
over again. 
Instantly. 
Without any 
programming. 

And do it as 
often as you need 
to get the results 
that you want. 

Tomorrow's answers today. 

The Strategist is a unique 
short-cut to experience, without 
the hard knocks. 

You can refine your pricing 
policies. Optimize your cash flows. 
And maximize your profits while 
minimizing your risks. 

In today's business climate, 
how much is that worth? The 
Bottom Line Strategist is $400. 


Our no risk offer. 

You can check out the 
Bottom Line Strategist with no 
financial risk. 

Drop by a dealer showroom 
and run through a hands-on 
demonstration, Then take home a 
package and use it for 30 days. 

It runs on 8-bit and 16-bit micro¬ 
computers (IBM PC, Apple II, 
CP/M, etc.) If you don't like it, 
return it and you'll get your 
money back. 

Fbr the name of yoiir nearest 
dealer, contact Ashton-Tate at 
10150 V\fest Jefferson Boulevard, 
Culver City, CA 90230. 

Better yet, call (213) 204-5570 
today. Because if time is money, 
the Bottom Line The 

SoSv'fn Bottom Line 
the bank. Strategist 


ASHTON-WE ■ 

Circle 49 on inquiry card. 


CF/M is a trademark of Digital Research. ^Ashton-Tate 1903. 
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IBM PC, APPLE 
. . . ANY CPU 


Expand your system with these low 
cost add-ons, which do not require 
internal installation or limit your ex¬ 
pansion capability. 

“SELECTOSWITCH’* 


Pi4ABC 


The -P24AB *‘Selecto-Switch” will 
allow you to connect two printers to 
the same parallel port. After in¬ 
stallation, the “Selecto-Switch'* can 
select either one, just by turning a 
knob. Imagine the time savings and 
ease of operation. Our “Selecto- 
Switch” will pay for itself in less 
than 6 months. The -S24AB will do 
the same on your serial fwrt. Many 
other models are available for 
up to 6 ports (and 36 wiresJ Fi^y 
compatible with RS-232, Centronics, 
Parallel, IEEE 488, RS-449, TRS 80, 
Apple, IBM PC . .. etc. Prices start 
from $80.00 {in quantity). 

“AUTO-SWITCH» 


AS113FPM 

1409 


The ASU-3 is an automatic version of 
our “Selecto-Switch*' family. Your 
CPU can control 3 devices totally 
under program control. Automatic 
baud rate, remote operation, port 
labeling and many other options are 
available. Also available is 5 and 7 
port units. Prices start from $440.00 
(Single Qty.). 

**AUTOSCAN” 


ASN-T'FPM 

$S3H 


The ASN-7 is an automatic port 
scanner. Up to 7 CPU’s can be polled 
and, upon request, any CPU can 
be connected to a shared device 
(printer, modem, etc.) Fully auto¬ 
matic control. Priority port and con¬ 
tention are optional Also available 
for 3 and 5 ports. Prices start from 
$249.00 (Single Qty.). 




Dealer inquiries invited. 


Also available from Giltronix, a full 
line of innovative system products 
for back-up switching, monitoring, 
fall-back and port sharing. Both 
rack mount and stand alone units 
are available. Contact Giltronix or 
our local distributors. 



UNIVERSAL INTERFACE PRODUCTS 


3780 Fabian Way, Palo Alto, CA 94^3 
(415) 493-1300 1-800-53M300 


Listing 2 continued: 


otna 
go 3 a 

f5 



int: 

plishqq af / save af register 

0 01^ 

d9 




exx / save de, bc. hi reqinters 

D03A 

Ye 

00 



idrn a.o 

oaiE? 

32 

00 

oa 


id.nna rvomcre / clear flagii 

003E 

32 

01 

06 


Id.nbA stopf 

/ first check proximity of Eillp to hlghw 

ei!)4Z 

2t 

ee 

Of 


Idddnn hi.blghw 

0045 

ed 

5b 

02 08 


Iddd,nnde.fillp 

/ if fillp <= hightf. fitore character narmally 

0049 

af 




KOrc a clear carry 

0C]4<1 

ed 

52 



sbchlfifide / highw-fillp 

0Cl4c 

30 

17 



^rnce int1 / c cl#dr If fillp <- hlghw 

/ fillp ia > highw. send STOP ana aet stepf = 1 

0D4e 

3e 

1 3 



Ldrn a.STOP 

0 0 50 

cd 

1d4 

00 


CAllnn Iputc / send STOP 

00 5 3 

3e 

01 



ldrn a,l 

0055 

32 

01 

00 


Id.nnA StOpf 
/ If fillp = topmem, 

X set 'rtomore’ BO fillp wqri*t be incremented. 

005a 

21 

a2 

Of 


1 dddnn hi. topmeni 

005b 

aE 




xorr a / clear carry 

0 05c 

ed 

52 



ebchlside / topmem-fillp 

a05e 

20 

05 



jrnie iiitl / X clear if topnem fillp 

Doao 

3e 

01 



ldrn a.1 

OOB^ 

32 

00 

06 


Id.nna nemore / aet flag 






/ put char in buffer at fillp and Increment fillp 
f if noiAorc = 0 

O0£5 

0065 

2a 

02 

08 

inti J 

Idhl.nn fillp 

0060 

db 

04 



ina.ti TOATA / get character 

OOBa 

e6 

7f 



andn 0x7f / 7 hit aacli 

006c 

77 




Id.hlr a / into buffer 

Q06d 

3a 

OO 

06 


Ida.nn nomore 

0070 

fc 

01 



cpn 1 J' is nomore set 7 

0072 

20 

05 



jrnte lnt2 / z clear if nomore * 0 

0074 

f 1 




popqq af / restare register af 

0075 

d9 




pxx f restore be. de, and hi 

0076 

£b 




ei / re-enable interrupt* 

0077 

ed 

4d 



ret i 

0070 

0070 

23 



int2: 

incss hi 

007a 

22 

02 

06 


Id.nnhlfillp 

0 07d 





popqq a£ / restore reginter af 

O07e 

d9 




exx f restore be, de. and hi 

007f 

fb 




ei f re-enable interrupt* 

0060 

ed 

46 



reti 






/ system initialization 

0063 

0062 

3e 

Ba 


start: 

ldrn a,COMP f configure port 

0064 

d3 

03 



out.na CONT 

OOBB 


(f 



ldrn a.iNiT 

0086 

dl 

00 



out.na PA 

008a 

dl 

02 



out.na PC 






/ clear all Of ram 

OOdC: 

ae 

00 



ldrn a,0 

ooae^ 

21 

00 

06 


Idddnn hi,RAH 

0091 

77 




Id.hlr a 

0093 

11 

01 

00 


Idddnn de.HAM+l 

009 5 

01 

00 

00 


Idddnn be,STACK-RA« 

0096 

ed 

bO 



Idir 






/ set up buffer pointers 

D09d 

21 

06 

06 


Idddnn hi.buf 

009d 

22 

02 

06 


Id.nnhlfillp 

00 a 0 

22 

04 

06 


Id.nnhldrainp 






/ reset serial port 

OOa3 

3e 




ldrn a,THODE 

0Da5 

d3 

05 



cut.na TSTAT 

Q0a7 

3e 

37 



ldrn a.TCOMH 

00a9 

d3 

05 



out.na TSTAT 

O0Ab 

31 

00 

10 


Idddnn 9 p,STACK / load stack pointer 

00a« 

ed 

56 



iml f set interrupt mode 1 

OObO 

tb 




El / enable interrupts 

OObl 

cl 

42 

01 


jpnn main f enter the C program 






/ Put a character out through the serial port 
f The char In to be output is in a register 
/ H register destroyed 

00 b4 
00b4 

47 



Iputc: 

Idrr b.a / save 

/ wait on buffer empty 

00b5 

db 

05 


bntl ^ 

ina.n TSTaT 

D0b7 

e6 

ot 



andn UTB£ 

00b9 

26 

fa 



;Jrze OUtI 

00 bb 

70 




Idrr a.b 

00 be 

di 

04 



out.na TOATA 

0Obe 

c9 




ret 






/ Called from C. 

t Return char in buffer if available or 
/ if the buffer is empty. Check the queue pointer 
/ fillp against drainp. 
f 

/ If fillp > drainp, return char pointed to by drainp 
/ and increment drainp. 






/ if fillp ■ drainp and drainp buf. we bave returned 

/ the buffer is Empty. Reset both pointera to 'buf 






/ and return “1. Also send a Go to the host. 

aObf 

OObf 

2a 

02 

06 

qetc 1 

Idhl.nnfillp / hi ■ fillp 

0Clc2 

ed 

5 b 

04 06 


Iddd.nnde,drainp / de = drainp 

0Oc6 

df 




xorr a / clear carry 

00c7 

ed 

52 



ebchlssde / fillp-drainp 

OOcO 

20 

23 



jrnae qet2 / E cleat if fillp 1= drainp 
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Listing 2 continued: 


DOcb 

DOce 

OOcf 

OOdi 


00CJ3 

OOdS 

OOda 


Qnds 

{]Oe1 

D0e3 

&0e5 

OOe? 


21 06 OS 
df 

«!d 52 
28 1 7 


/ drainp = fLllp, Now checlt drainp Against 'buf' 

Idddiin hl,bijf hi = buf 

XQTT a / clear carry 

sbchlsede ^ buf-drelnp 

jrste getl / z 6*t if drainp = bvif 

/ draiitp = flllp acid dralnp [» bu£, so 

return -1 and r€Set both pointern to buf. 


06 

OB 

IdddhTL 

de+buf / drainp=fillp=buf 

53 

04 08 

Id.rndd drainp,de 

53 

0 2 08 

Id.nndd fillp,de 



/ If £topf = 1 aend GO 

01 

oe 

Ida.nn 

Eropf 

01 


cpn 

1 

05 


jrni'e 

getl / z cleat if atopf = 0 

1 1 


Idrn 

a, GO 

iiA 

00 

Udllitri 

Iputc 


OOea 21 ff £f 
OOed eg 


gat1 : 


/ no char avail. Beturn 


Idddnn hl,-1 
ret 


OOee 

OOee 

aae£ 

oafo 

Ci0f4 

OOfS 

00f7 


OflfS 

OOfS 

OOfb 


la 

13 

ed 53 04 OS 
S£ 

26 08 
pa 


get2; 


21 CD 08 
cd 2d 01 


/ return Char frow buffer and incrEtnent 
/ drainp. 

ldd.de ^ de“drainp. Get char from buffer 

Incss de / Increment drainp 

Id > nndd dra iilp, de 

ItJrr l.a / I'eturn char 

Idrn h.D 

ret 

/ putt senset assert) 

/ Called froHi c 

/ The arguments are on the stdch at offsets 6 and 
/ respectively. 

/ 'sense" is the one-of-eight code to loolc for on the 
/ scan lines. 

"asserf is the one-of-eight code to place on the 
/ processor input. 

/ Both values must be corapleinented before use. 

/ If the variable "upper" was set in C, assert the 
/ uppe r case line. 

Idddnn hl^O 
callnn csv 

/ test for upper case 


DOfe 

3a 

00 

00 


Ida.nn upper 

D1 Q1 

f E 

01 



c pn 1 /shift? 

□ 103 

20 

04 



jruze pD 

0105 

3e 

fe 



Idrn a,SHIFT 

010 7 

d3 

01 



out.na PC 

0109 

08 

04 


pOL 

idrn b,4. / count 

01 Ob 

dd 

7& 

06 


ldr,i3;da,8. / Arg1 r looJr for thie scan 

OlOe 

2f 




cpl / comp1emeflt 

OlOf 

57 




Idrr d,a / to d 

0110 

dd 

7e 

08 


idr.iKda.Sh ^ 3 r 92 i put. this ant 

Oti 3 

2f 




cpl / canspleiTieut 

0114 

3f 




idrr E,a /toe 






/ wait for scan > Eetise value 

0115 

db 

01 


pi : 

Ina.n F8 / input Processor B value 

01 17 

ba 




cpr d / haE the ebde come up yet? 

01 ie 

20 

fb 



jtnze pi / if not, keep looking 






/ output assert value 

on a 

7b 



p2: 

Idrr a,e 

Q11b 

d3 

00 



out.na PA / val out to Froceseor A 






/ wait for scan complete 

01 Id 

db 

01 


p3t 

inA.n PB / input ProoeSfiOr B value 

01 If 

ba 




epr d / look for eense code to Change 

01 2D 

28 

fb 



jr*e p3 






/ unassert lines 

0122 

3e 

ff 



Idrn a,IWIT 

0124 

d3 

00 



out.na FA 

0128 

10 

ed 



dinae p1 / do it again until b 9 

0128 

d3 

02 



out.na PC / negate shift 

□ 1 2a 

c3 

3h 

01 


jpnp cret / back to C 






/ register save sequence 

012d 

012d 

fd 

e3 


esv; 

ex. Epiy / put iy onto the ataek and put 

Ci12£ 

dd 

e5 



pushlx / push ix onto the stack 

0131 

dd 

21 

00 00 


Idixnn 0 / copy sp into ix 

D135 

dd 

39 



addixpp BP 

0137 

39 




addhlss ep / add reset stack pointer from 

one 

f 9 




Idsphl 

0139 
01 3b 

fd 

e9 


cret; 

jp.iy / return 

013b 

dd 

f9 



Idspix 

Q1 3d 

dd 

e1 



popix 

01 3f 

fd 

el 



popiy 

0141 

c9 




ret 

0800 




. 9 HAH 

/ variables in raiti 
/ starting at address 800 (hex) 

0800 

00 



nomore 

;.byte 0 

0801 

00 



stopf: 

.byte 0 

0802 

OQ 

□ 0 


fillp: 

.word 0 

0 8 04 

00 

00 


dtalnp 

;.word 0 






/ the character queue 

OGOe 




buf; 



Of Be 
OfBe 
Of a2 
Of a2 


. - *+Bl3FSrZ-HIOH:w 
highw: 

.■,*HIGHW 
topmemt,hyte 0 


S-100 Boards from S. C. Digital 



FLOPPY DISK CONTROLLER 


features: Model FDG1 

• Single nr Daoble ctensitY, sides, in any comhinatiDn of up 
to four S'" or 5.25" drives. • Digital phase locked ioep. 

• DMA data transfer with crass 64K boundarHS. 24B 
address, DMA arbitaiion. • Monitor/bool EPROM aocoma- 
dating two different pmeessors. O CPM Bios pfograms. 

• Sariat port to 19.2K baod. 

Z80B CPU BOARD 
features: Model Z80 CPU 

• 2, 4 or 6 mhz dock. ■ 22 bit Address by Memory 
Mapping m 'fSK blocks. • 2 or AKbyia EPROM (not 
applied} with Phantom generadoo. « Jump an Reset. • 
Provision to run two different CPU's on the same bus, such 
as forth coming 8086. 



litM* 256IC DYNAMIC RAM 
features: Model 256 KZ 

• 6/IBB Data. 243 Address. • Parrty bit per Byte tt 
Transparent refresh • Unlimited DMA • IBOnsec. Access 
time • Wiil run B03B, 6B&3, BSODO tn Bmhz, Z8D, 28000 
tn Bmhz withnut wait states. 



64K STATIC RAM 

features: Modal G4KS 

• 8/16B Data 24B Address • Disable in 2K increments m 
IBOnsec Access Tima (with B4KB!| tram address on. runs 
BDB6, 88000 to lOmhz, Z80, ZSOuO to Smhz wKhout wait 
states • Battery back up capable. 

Beard Sots: For limited Time Only! 

• Z80B CPU. DMA Flnppy Cantmller, CP/M 2.2, 64KB 
Static Bam $1,^DQD 

• Z80B CPU. DMA Roppy Controller, CP/M 2.2, 250KB 
Ham ^1,250 

• For CP/M Pius insteod of 2.2 add S50 
Piease call for latest prices. 

AJI bnates conform te IEEE696/S100 spedficatlons, fully 
socketed, somened legends, masks. Gold contects. Duaranfeed 
One Full Year. 


New Prices Effective May 1, 1383 


Mndd 

Phns 

mlh 

FOCI 

S39S 

Mander EPROM 

ZSO 

S32$ 

Mamory Msfipiij Omhz 

mm 

SB9S 

256KB. Plrit^ 


S59& 

42SKfi, PjiriEv 

&4ies 

S426 

64KB. CMOS 

32I0ISM 

S295 

32 KB. CMOS 

3Sf>€ 

SZ59 

3 jer«|, 1 {iwpJIri. EDHtte 

CP/M 2.2 

S56 

INjrdiand wilti EDC1 

CP/MfliB 

SI 01 

Pumtiasfld willi FXt 

ZSO Mmsdiif 

SG5 

21C in EPHaH, SMjr« bn 3SPC 


AJI Boards coma assembled and tested. 


Delivery is within 3 ta 5 working days. MC, Visa nr COO 
orders accepted. (Add SB for COO orders) Illinois tesidems 
add 5%% sales teK. 

*CP/M is a registered trademark nf Digital Research, Inc. 

a.E.M. 6 DEALER PRICE AVAILABLE 

S. C, DIGITAL 

12411 H. Highland Ave.. Suite #4 
P. 0. Box 906, Aurora, Illinois GD6Q7 
Phone: (312) 697-7749 
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Ti^xt continued from page 250: 
delays are needed for carriage 
returns, backspaces, and tabs. The 
carriage-return delay is calculated by 
multiplying the current print position 
by a constant and adding the linefeed 
delay* If this number exceeds 65,535, 
a second delay must count the dif¬ 
ference. The tab delay assumes a 
nominal 8-character tab width, 

A character to be typed is first 
looked up in the lease (lowercase) ar¬ 
ray. If it is not found there, the ucase 
(uppercase) array is checked. A char¬ 
acter never found is ignored. The row 
and column indexes corresponding to 
the character's position in the array 
are converted by the bit array to one- 
of-eight codes. If the character is 
found in ucase, the upper variable is 
set to 1, The two one-of-eight codes 
are passed to the_put assembly-lan¬ 

guage subroutine. On return, the C 
program counts down the previously 
calculated delay and continues check¬ 
ing the character queue. The program 

will stop typing when a TYPE_OFF 

sequence (ESC followed by Control- 
A) is found in the buffer. Note that 
typing will not stop immediately if 
there are characters in the buffer 
ahead of TYPE_OFF, 

Typewriter Setup 

I have selected control characters 
to perform the typewriter's program¬ 
mable functions. These are found in 
table 2. It would be helpful to follow 
an example of their use. To set the 
tabs and margins, the host sends a 

TYPE_ON sequence followed by the 

hexadecimal ASCII {American Na- 


Function Hexadecimal 

Typewriter 

Code 

Value 

Function 

RELCX: 

03 

reioc 

MARB 

04 

margin bypass 

CORR 

05 

correction key 

HALF 

06 

half space 

MARL 

07 

margin left 

BS 

08 

backspace 

TAB 

09 

tab 

MARR 

Ob 

margin righl 

LOCK 

OC 

shift lock 

CR 

Od 

carriage return 

OH 

Oe 


TABC 

Of 

tab clear 

TABS 

10 

lab set 

EXPR 

11 

expr. 

REP 

12 

repeat 


Table 2: T^iis table shows control char¬ 
acter mapping. I have assigned the 
special functions of the typewriter to 
ASCII contra! codes. 


tional Standard Code for Information 
Interchange) codes 11, OF, and 12 for 
"EXPR TABC REP/' As explained in 
the praxis typewriter operating guide, 
this sequence will clear all tabs and 
margins and return the carriage to 
position 0. Because my program does 
not calculate a delay for these control 
codes, the host should wait a second 
or two before sending more char¬ 
acters. The host can now set the tabs 
and margins by sending space char¬ 
acters (hexadecimal ASCII 20) to 
move the carriage to the desired col¬ 
umn followed by the control func¬ 
tions MARL, TABS, and MARR as 
appropriate. Subsequent characters 
sent by the host will be printed by the 
typewriter until a TYPE_OFF se¬ 

quence is found in the queue. 


Conclusions 

I have tuned the delay constants in 
the program for the fastest possible 
typing speed. However, because I 
rely on the Praxis typewriter's inter¬ 
nal buffer, I run very close to 
overflowing it. You may have to 
retune these constants for your par¬ 
ticular system speed. Along the lines 
of improvements, it may be better to 
sense when the typewriter has fin¬ 
ished printing a character by reading 
the F8 lines that control the 
mechanics. 

One keyboard function 1 did not 
implement is the KB-l/KB-II switch. 
Being a toggle switch, it cannot be 
pulled like the momentary switches. 
A relay would do the job nicely. 

I am quite pleased with the opera¬ 
tion of the typewriter. It may seem 
that $250 is a lot to spend on a por¬ 
table typewriter. With letter-quality 
computer printers costing three to six 
times as much, however, the Praxis 
typewriter looks comparatively 
good. The quality of the type is excel¬ 
lent—crisp characters perfectly 
aligned. 

I have written several driver pro¬ 
grams on my host system to 
manipulate the typewriter. One pro¬ 
gram sets up tabs and margins and 
prints a file previously run through a 
word-processor program. A library 
of subroutines can be included in 
other programs to print output on the 
typewriter. One application is an 
elaborate checkbook program that 
uses the typewriter to print out 
checks, ■ 



DATA TRANSFER PROBLEMS? 


is RSFORMATTer® Diskette Conversien Software 


Requires S'" floppy drive. 


• Avoids serial communication protocols. 
Needs only one system to transfer data. 
Converts source code and data files. 

• Allows 2-way transfer. 

• Quick, reliable, and inexpensive. 


467 Hamilton 


(415) 324-9114 TWX: 910-370-7457 
Avenue, Suite 2, Palo Alto, Calif. 94301 


_ VERSIONS _ 

Huns On Reads Writes 

CP/M 3740 

CP/M -►DECRT-ll 

CP/M-86* IBM 3740 

TRSDOS II—-^CP/M 

TRSDOSM—-»-DEC RT-11 

DEC RT-11—-^CP/M 

CRQMIX ^DECRT-11 

PRICE: $249 *$350 
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Software Review 


Painter Power 

An Electronic Paintbrush for Artists 


Chris H. Pappas and William H. Murray 
Computer Science Department 
Broome Community College 
Binghamton, NY 13902 


Painter Power is a high-resolution graphics program 
that lets Apple II users create paintings on a color screen. 
Completed paintings may be viewed in a slide show on 
the color monitor or printed if a screen dump routine is 
available. 

Painter Power allows you to use the Apple II 
keyboard, game paddles, or a joystick to paint color pic¬ 
tures. You use them to create "brushes" and to move ob¬ 
jects around on the "canvas." We recommend, as a mini¬ 
mum, the purchase of a pair of high-quality, noncen¬ 
tering joysticks for the creation of brush shapes. (A 
noncentering joystick remains in position when released, 
easing figure and brush creation.) The brush moves 
across the screen at a predetermined rate of speed: snail, 
turtle, rabbit, and blitz. You control where the brush 
goes by the joystick and whether or not the brush is 


touching the canvas (i.e,, painting or not painting). 

Painter Power operates in two modes: beginner and 
advanced. The beginner level is not as powerful as the 
advanced, which requires time and patience to master. 
With the beginner level, you can be up and painting in a 
flash. We estimate that it will take about an hour to mas¬ 
ter the beginner mode and probably a month of painting 
to master the advanced mode—it has a lot of features. 
With either mode, you can really paint creatively. 

Beginner Mode 

The beginner mode supplies a preformed brush. You 
can create a different brush by using the brush-create 
mode and preferably a joystick. You can also control the 
brush's width and shape in the creation process and, 
hence, the patterns made with a stroke. 


At a Glance 

Name 

Painter Power 

Use 

Permits the use of a color television or monitor to serve as a 
painter s canvas for creating pictures from the Apple's hrgh- 
resoJution mocfe. 

Manufacturer 

Micro Lab 

2310 Skokie Valley Rd. 

Highland Park. fL 60035 
(312) 433-7550 

Price 

S39.95 

Features 

Contains two modes: begjnner and advanced. The beginner 
mode Is easier to use but has fewer options. Both modes allow an 


artJst to select background color and brush colors and shapes. The 
brush shape can be controlled from the keyboard, game paddle, 
or Joystick. 

Format 

A locked 5!4-inch floppy disk. 

Computer 

Designed to run on an Apple computer with a 16-sector disk 
drive. Requires 48K bytes of memory and Applesoft rn read-only 
memory or a language card. 

Documentation 

44-page manual 

Audience 

Anyone wishing to create color paintings for personal pleasure or 
presentation. 
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Once satisfied with the brush 
shape, you change to paint mode and 
select the background color for the 
canvas. Your choices are green, pur¬ 
ple, white, orange, blue, and black. 
As with oil paints, you can paint over 
previous work. This lets you experi¬ 
ment with a shape on the canvas 
before making it a permanent part of 
the picture. 

If unsatisfied with a painting, you 
can '"purchase" a new canvas by hit¬ 
ting the "C" key and clearing the pat¬ 
tern, Masterpieces can be saved on 
disk for a future showing. 


Photo 1: A rfISf Chris Pappm prepares his 
canvas for a painting session using 
Painter Power. 


Advanced Mode 

While the beginner mode will get 
you painting with a minimum of frus¬ 
tration, the real power of Painter 
Power lies in the advanced mode. It 
uses the keyboard, as many as four 
paddles or a joystick, two high-res¬ 
olution screens (one for brush making 
and the other for the painting), and 
four text lines (for controlling the 
display) at the bottom of the canvas, 

A wraparound mode extends the can¬ 
vas from —256 to +255 points in 
both directions on the beginner can¬ 
vas to “512 to +511 points on the 
advanced canvas. 

Two vectors on the text screen 
show the brush's location on the high- 
resolution display. The form is —100, 

+ 70, where —100 is 100 points left of 
the starting position and +70 is 70 
points above the starting position of 
the brush. While the brush is paint¬ 
ing, these numbers are constantly 
changing, which helps you position it 
precisely. 

Painter Power lets you design and save as many as 
eight different brush shapes, A ninth shape, called Quick- 
stroke, is available from among the eight original 
brushes. With Quickstroke, predefined patterns may be 
selected and painted on the canvas. 

With the advanced mode, you can create patterns with 
mathematical functions. These shapes include circles, 
flower petals, spirals, ellipses, and sine or cosine waves. 
You have control over the size, scale, number of repeats, 
and beginning and ending angles. 

Slide Shows 

The Slide Show option is a creative feature of this soft¬ 
ware, As many as 50 paintings can be shown along with 
optional titles. Each slide can be viewed for as long as one 
minute. The presentation is automatic. Once created, a 
slide show can be run by typing "N" when prompted. 


Photo 3: Novices ivill 
probahly favor ab¬ 
stract art as a means of 
expression until they 
gain control over the 
brush. 


You and your loyal admirers can then view the gallery as 
many times as you like. 

Painter Power's Weaknesses 

A major disadvantage of Painter Power became ob¬ 
vious when we tried to make a backup copy: the disk is 
locked. Shortly thereafter, we couldn't get the joystick to 
function correctly in the beginner mode. It took a letter, 
a telephone call, and two weeks to get a new disk. 
Replacements cost $5 after the SOnday warranty period. 
Can you imagine the frustration an artist would feel if the 
joystick failed to operate in the middle of a masterpiece? 
It would be like running out of paint and having to wait 
for a new shipment. 

Another disadvantage was a lack of total control over 
the brush. We had several frustrating moments when the 
brush took off on its own across the canvas. This disad- 
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SRtfBPP 


Photo 2: The preformed brush (lower 
left-hand corner) is moved about the 
canvas b}^ means of the keyboard, 
game paddles, or a joystick. Color 
changes are made with keyboard 
commands. 
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vantage probably becomes less of a problem with ex¬ 
perience in using the system. 

Conclusions 

Despite its drawbacks, Painter Power is a real bargain 
for the price* It is a well-documented program with many 
deluxe features.* 


Photo 4 1 A typical sequence in painting a scene. In 4a, the 
sailboat, water, and clouds were painted and saved on disk. In 
another work session (4b), the New York skyline was added to 
the scene. Finally, the sun was added to give contrast to the pic^ 
ture (4c). During the creation of these scenes a '^mistake, ' suc/i 
as an oblong sum, could be removed and repainted without 
destroying the whole canvas. 
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BYTE West Coast 


Ferment in Silicon Valley 


Phil Lemmons 
West Coast Editor 
McGraw-Hill Publications 
425 Battery St. 

San Francisco^ CA 94111 


There is as much ferment—of a dif¬ 
ferent kind—in Silicon Valley as in all 
of California's wine lands. Just as the 
soil and climate in Napa Valley are 
ideal for growing varietal grapes, the 
dynamism of Silicon Valley is ideal 
for starting high-technology com¬ 
panies. 

Engineers and programmers will 
move from an established company 
whose top management decides 
against developing their ideas into 
products to an environment favor¬ 
able to their work. Middle managers 
who believe their companies are 
neglecting a certain market segment 
look discreetly for engineers who can 
design a product that meets that seg¬ 
ment s needs. Graduate students and 
faculty at Stanford and other univer¬ 
sities in the area sometimes turn their 
best ideas into real products instead 
of dissertations and journal articles. 
Veteran entrepreneurs follow the 
evolution of technology and the 
emergence of new markets, trying to 
make a match. Venture capitalists 
patrol the towns along routes 101 and 
280 in search of bright, energetic peo¬ 
ple with original ideas and plausible 
goals. In recent years, venture-capital 
firms have gone beyond bankrolling 
people who come to them with ideas; 
these firms now study the market¬ 
place in search of unfulfilled needs 


and then look for someone to start a 
company that will make a product 
that meets those needs. It's no wonder 
that new companies are constantly 
bubbling to the surface. 


How do companies get 
started? Profifes of 
four newcomers reveal 
different strategies. 


A sampling of a few new com¬ 
panies illustrates the variety of start¬ 
ups in Silicon Valley. Victory Com¬ 
puter Systems introduced two new 
microcomputer systems at last fall's 
Comdex in Las Vegas. The Learning 
Company produces educational soft¬ 
ware for children aged 3 to 13. Adap¬ 
tec develops and manufactures VLSI 
(very large-scale integration) con¬ 
trollers for Winchester disks. Evotek 
designs and manufactures high- 
capacity 5^4-inch Winchester disks. 
Although the products of these com¬ 
panies represent different technolog¬ 
ies aimed at different markets, all 
four companies show the same im¬ 
agination and drive and face similar 
challenges. 

Victory Computer Systems 

Roger Vass, a co-founder of Altos 


Computer Systems of San Jose, Cali¬ 
fornia, had been walking the floors of 
computer shows for some time 
wondering what kind of system he 
should build. He knew that the 
microcomputer market was crowded, 
and as a former vice-president of 
marketing for Altos, he knew that he 
had to identify the right market 
niches before proceeding to design. 

Vass's ideas gelled sometime be¬ 
tween the Dataquest conference on 
the microcomputer industry held at 
Silverado, California, in January 
1982 and the Hanover Fair held in 
West Germany the following April, 
Vass had considered building a desk¬ 
top workstation using color graphics 
and voice input/output but decided 
that the time had not yet come for a 
successful product combining those 
technologies. In the end, he decided 
to build a multiuser system rather 
than an integrated workstation. 'It's 
my conviction," Vass says, "that 
video-terminal technology and 
microcomputer technology are dif¬ 
ferent. Vm not sure you can do a good 
job with both at the same time." 

Instead Vass chose to build a 
"clustered, shared-resource computer 
with an unburdened 16-bit host." Vic¬ 
tory's computers use not only a 16-bit 
microprocessor, but also a 16-bit 
hard-disk controller and an S-bit 
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microprocessor to handle input/out¬ 
put for each serial channel. 

Once he made his decision, Vass 
moved quickly. Vass and Bill 
Daugherty, now vice-president for 
finance, used Visicalc to make projec¬ 
tions and a business plan. In July 
1982, Vass gave consultants the first 
contracts for the design of the two 
systems he planned to build. In 
August, Vass added electronics de¬ 
signer Jim Willott, who formerly 
worked at Zilog and Altos, to the 
Victory staff. Willott developed and 
oversaw further consulting contracts 
for the design of the Victory com¬ 
puters. Victory Computer Systems, 
which was not incorporated until 
September 7, 1982, announced its 
two systems at Comdex late in 
November. 

The two Victory series of micro¬ 
computers differ only in the central¬ 
processing-unit board. Both systems 
use the high-speed VME (versa 
module European) bus, derived from 
the Motorola Versabus and adopted 
by Motorola, Mostek, Thompson, 


Philips, Signetics, and other com¬ 
panies. (Victory expects to market 60 
percent of its computers in Europe, 
the other 40 percent in the United 
States.) Both systems include integral 
fixed Winchester disks holding 20, 40, 
or 65 megabytes of data, and integral 
tape backup. Both systems can run 
CP/M on 4 terminals while running a 
16-bit operating system on another 12 
terminals. Both systems will be 
capable of running new friendly soft¬ 
ware that requires advanced graphics 
capabilities. The C. Itoh terminals, 
customized to Victory specifications, 
have options for color graphics with 
640 by 480 resolution. 

The Victory Spirit Series of com¬ 
puters is based on Intel's 80186 and 
runs operating systems from the 
Digital Research family. Victory 
made both choices in light of the 
many independent software develop¬ 
ment projects currently in progress 
for that hardware/software combina¬ 
tion in the business market. 

The Factor Series is based on the 
Motorola 68000 microprocessor and 
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runs the Unisoft Uniplus System 3 
Unix operating system, which in¬ 
cludes some of the enhancements to 
Unix developed at the University of 
California at Berkeley, The Factor 
Series targets the industrial-applica¬ 
tions and process-control market. 
Because Vass sees that market as 
"software-development intensive," he 
chose the Unix operating system and 
its noted virtues as an environment 
for developing software. 

With a couple of important qualifi¬ 
cations, Victory Computer Systems is 
following the classic model of raising 
venture capital. In this model, start¬ 
up companies raise capital in three 
rounds. The first round is for organiz¬ 
ing the company and designing a 
product. If that goes well, the outside 
capitalists will agree to finance a sec¬ 
ond round, which is for building a 
prototype. After the prototype is 
completed and working, the venture 
capitalists examine the existing com¬ 
petition and decide whether to invest 
in the third round, which involves 
manufacturing and distribution. In 
exchange for venture capital, the 
founders of start-ups surrender a 
percentage of their companies. Vic¬ 
tory Computer Systems differs from 
this model in that its management 
team was able to put in a substantial 
amount of its own money and Vass 
was able to move into production 
much faster than the usual start-up. 
As well, Vass's background at 
Altos —his successful "track 
record"—reduced the percentage of 
the company that the founders had to 
surrender to the venture capitalists. 

The greatest impetus in the found¬ 
ing of Victory Computer Systems was 
Roger Vass's willingness to use his 
own assets as capital. Now the com¬ 
pany has opened new manufacturing 
facilities in the Berryessa industrial 
park in San Jose. The sales and execu¬ 
tive offices remain in Gateway Place 
in the same city. 

The Learning Company 

Ann Piestrup, founder of The 
Learning Company, is an educational 
psychologist who spent 10 years 
studying children s thought and lan¬ 
guage and especially the problem of 
how to maximize learning of basic 
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skills. She decided to develop educa¬ 
tional software 'when I first saw that 
computers could do colorful, musi¬ 
cal, playful things;" Piestrup s studies 
had shown that active learning is the 
key to understanding, but when she 
looked at existing educational soft¬ 
ware for microcomputers, she saw lit¬ 
tle that actively involved the children 
or that exploited the computer s abili¬ 
ty to generate immediate feedback us¬ 
ing color graphics. In December 1979, 
Piestrup expressed her views and 
goals to Carolyn Stauffer, former 
director of the Apple Education Foun¬ 
dation. As a result, the foundation 
gave Piestrup an Apple II Plus with a 
language card, graphics, and Super- 
talker and added $1CX)0 so that she 
could hire a programmer. Piestrup 
founded Advanced Learning Tech¬ 
nology, a sole proprietorship, in 
order to receive the grant. 

Piestrup and another expert on 
learning, Barbara Jasinski, designed 
the first program, specifying every 
screen on graph paper to show exact¬ 
ly what the low-resolution color 
graphics should do. Alice Chiang, a 
consulting programmer to Interna* 
tional Business Machines, turned the 
specifications into an executable pro¬ 
gram. (Jasinski is now active in 
another new educational software 
company called Stepping Stones.) 

Piestrup used the company's early 
experience as the basis for a proposal 
to the National Science Foundation 
and the National Institute of Educa* 
tion* Those two organizations were 
jointly awarding nine grants to both 
profit and nonprofit organizations for 
the advancement of the use of com* 
puters in education. Piestrup s pro* 
posal won a grant of $130,000 and 
she founded The Learning Company 
to receive it. 

At that stage, Piestrup brought in 
Dr. Teri Perl, a mathematics educa¬ 
tor, and Warren Robinett, who has a 
master s degree in computer science 
from the University of California, 
Berkeley, and was a member of the 
original group of programmers at 
Atari. The programs resulting from 
the collaboration of Perl, Piestrup, 
and Robinett during the year's fund¬ 
ing from the NSF/NIE grant are in the 
public domain, but they convinced 


many people that The Learning Com¬ 
pany s approach to educational soft¬ 
ware would make for commercial 
success. 

Among those convinced were Tom 
Whitney, who formerly worked at 
Apple Computer Inc., and Jack 
Melchor of Melchor Venture Man¬ 
agement in Los Altos, California. The 
Learning Company raised $300,000 in 
January 1982 from the Los Altos 
venture-capital firm and individual 
investors. Since then the company 
has grown to a staff of 14, three of 


whom are programmers. The Learn¬ 
ing Company employs outside sub¬ 
contractors as well. By January 1983, 
TLC had developed seven educa¬ 
tional programs for children aged 3 to 
13, The programs all use color 
graphics and are interactive, self- 
pacing, nonviolent, and easy for 
children to use on their own. Recep¬ 
tion has been quite favorable. Both 
Apple and Atari market TLC prod¬ 
ucts, and TLC has signed with 14 
distributors, including Softsel, Micro 
D, and Bell & Howell. TLC is now in 
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the enviable position of deciding 
whether to accept a second round of 
venture-capital financing, TLC may 
not need more outside money. 

Adaptec 

Adaptec was started to design and 
manufacture LSI circuits for produc¬ 
ing inexpensive high-performance 
hard-disk controllers for microcom¬ 
puters. Adaptec's founders came 
from large companies. Larry 
Boucher, Adaptec's president, spent 
10 years at IBM working on high- 
performance input/output systems. 
Boucher left IBM to join Shugart 
Associates in 1979 and was soon 
responsible for developing integrated 
circuits and designing disk con¬ 
trollers. Boucher and Bernie Nieman, 
then an engineering manager at 
Shugart, developed the Shugart Asso¬ 
ciates System Interface (SASI) for 
connecting small computers and 
small hard disks, SASI has since been 
proposed as the ANSI (American Na¬ 
tional Standards Institute) Small 
Computer Standard Interface (SCSI), 

Boucher's decision to found Adap¬ 
tec was not instantaneous, "It grew," 
he says, "out of an inability to do 
what 1 wanted to do within the 
organization that I was working in," 
Shugart Associates was emphasizing 
disk drives and Boucher's primary 
interest lay in disk controllers and 
custom LSI chips. 

When Boucher founded Adaptec 
early in 1981, he brought in Nieman 
and another former employee of 
Shugart Associates, Wayne Higashi, 
who had been manager of design 
assurance. This group of three ex- 
Shugart employees brought in John 
Hulme, an expert in LSI technology 
who had worked as an engineer and 
manager of semiconductor projects at 
Fairchild, Hewlett-Packard, and 
Siliconix, 

Boucher, Nieman, Higashi, and 
Hulme agreed to contribute $15,000 
each and to work for one year with¬ 
out salary. They took some space in 
an old converted apartment building 
in Campbell, west of San Jose, and set 
about designing their first hard-disk 
controller. Ignoring noise from rock- 
band rehearsals and cabinet makers 
in adjoining apartments, Adaptec's 


founders worked hard using their 
own S-100 personal computers and 
some surplus breadboards to develop 
a prototype. In the same period, 
Boucher refined Adaptec's business 
plan, *'We did the numbers 
manually," Boucher recalls, "but we 
used Wordstar running on an S-100 
system to write the plan." Within six 
months of the company's beginning, 
the prototype controller and the 
business plan attracted $1,650,000 in 
venture capital. 

In the two years since its founding, 
Adaptec has grown to a staff of 20 
and expects to have 40 employees 
before the end of 1983. The firm now 
has its headquarters in Milpitas, 
California. Adaptec has received 
another $4,3CX),000 in equity funding 
from four venture-capital firms: 
Lawrence, WPG Partners, of San 
Francisco; Technology Venture In¬ 
vestors, Menlo Park; New Enterprise 
Associates, San Francisco; and Mer¬ 
rill, Pickard, Anderson & Eyre, San 
Francisco. 

Forecasting sales of $10 million in 
1983, Adaptec produces LSI products 
for Winchester-disk-drive control: 
chip sets for use in high-performance, 
multitasking applications and a single 
controller chip for use in personal 
computers. According to Phil Devin, 
an Adaptec product marketing man¬ 
ager, the company has "had evalua¬ 
tion-unit orders from all the major 
microcomputer companies and some 
of the major drive manufacturers," 
The Winchester Controller Chip will 
cost $52 in large quantities in 1983 
but that price is expected to fall to $36 
in 1984. 

Evotek 

Sometimes venture capital comes 
through acquaintances, George Bren¬ 
nan, who has held senior manage¬ 
ment positions at Memorex, Honey¬ 
well, and the Marshall Electronics 
Group, knew some of the people at 
Ibis Systems in Los Angeles. Ibis 
makes high-capacity hard disks using 
thin-film media for use with IBM 
3300 series computers. Brennan saw a 
need for high-capacity, high-perfor¬ 
mance 5y4-inch Winchester disks to 
be used with microcomputers, and he 
approached Ibis about licensing its 


technology for the microcomputer 
market. Ibis agreed and soon Brennan 
was developing a business plan for 
Evotek. 

After people at Ibis looked at the 
plan, they asked Brennan if they 
could send it on to two venture- 
capital firms that backed Ibis. These 
were the Hillman Group, reputed to 
be the largest of the venture-capital 
firms, and Rothschild Inc,, of New 
York City. Brennan agreed and soon 
both venture firms backed Evotek, 
with the Hillman Group putting up $3 
million, 

Evotek was incorporated in June 
1981 with George Brennan as presi¬ 
dent, Burton Sisco, another founder 
and the vice-president of engineering, 
had worked with Brennan at Memo¬ 
rex. Gordon Steel, vice-president of 
finance, and Edmund Turek, vice- 
president of operations, also had ex¬ 
perience at large companies, 

Turek sought candidates for em¬ 
ployment at Evotek who had experi¬ 
ence designing 14-inch Winchester 
disks. From the beginning, Evotek's 
goal was to bring the technology for 
large hard disks down to the 5 Vi-inch 
size commonly used with micro¬ 
computers. 

By June 1982, Evotek had proto¬ 
types ready to be exhibited at the Na¬ 
tional Computer Conference In 
Houston. Evotek then had 50 em¬ 
ployees. In late November 1982, 
Evotek showed "preproduction" disk 
drives developed from the proto¬ 
types, and in January 1983 Evotek 
began shipping a family of hard disks 
that use thin-film media to store from 
7.8 to 51 megabytes. The company 
now occupies a 50,000-square-foot 
building in the Sutter Hill-Fremont 
Business Center, a business park in 
Fremont, 10 miles north of San Jose, 
The number of employees had grown 
to 160 by February 1983. 

Looking for Venture Capital? 

People looking for sources of 
capital may find the Director}/ of 
Venture Capitalists useful. The pub¬ 
lication is available for $20 from the 
Western Association of Venture 
Capitalists, Building 2, Suite 260, 
3000 Sand Hill Rd,, Menlo Park, CA 
94025.■ 
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NAPLES: A New Standard 
for Text and Graphics 

Part 4: More Advanced Features 
and Conclusions 

A standard way to encode color mapping and animation, 
closing with some predictions on how NAPLPS 
will be used by personal computers. 


This is the fourth and final part of 
this series of articles on NAPLPS, the 
North American Presen t a ti on-Level- 
Protocol Syntax, a new communica¬ 
tions standard for encoding both tex-^ 
tual and graphics information* With 
this standard, graphics information 
can be sent from computer to com¬ 
puter, or from peripheral to peripher¬ 
al, with little regard to inherent dif¬ 
ferences in the display capabilities of 
the various machines available. Such 
a standard will be particularly impor¬ 
tant for proposed mass-market data- 
communications systems such as 
videotex. 

The first part of the series presented 
an overview of NAPLPS, The second 
part gave a detailed analysis of its 
basic features. And last month, some 
of the advanced features of NAPLPS 
were discussed! This month I will 
continue that discussion and conclude 
with some predictions about the 
future of NAPLPS, 


About the Author 

Jim Fleming is a member of the ANSI X3l2 
Committee on Character Sets and Coding. He 
is an independent consultant speciaHiing in fn- 
tcrflcfi'ue computing systems. 


Jim Fleming 
Unir Corporation 
Suite 106 
5987 East 71st St, 


Indianapolis, IN 46220 


These predictions are based on the 
premise that personal computing has 
not yet reached the majority of peo¬ 
ple in the world. For that to happen, 
personal computers must be very 
easy to use. Those readers who may 
be dreaming about the day when 
everyone will be assembling S-100 
kits and toggling in bootstrap pro¬ 
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27 
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31 
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Figure 1: A typical color table used with 
color modes 1 and 2 in NAPLPS, Each in¬ 
dex value corresponds to a specific color. 
Note that the index values are arbitrary 
and that no index value appears more 
than once. Each color is represented as a 
mixture of the primary colors red, green, 
and blue. 


grams should probably reassess their 
thinking. 

Advanced Color Capabilities 

As was mentioned in part 1, 
NAPLPS supports a variety of color 
modes. The most primitive one 
(mode 0) is quite portable and will be 
used in the majority of applications. 
As was previously described, colors 
are specified in color mode 0 by in¬ 
dicating the relative amounts of red, 
green, and blue that should be mixed 
to form the desired color. 

Color modes 1 and 2, however, use 
a technique called color maps or color 
tables. As shown in figure 1, a color 
table is a set of indexes and their cor¬ 
responding colors* These are tied 
together using the Set Color and 
Select Color commands. As can be 
seen in the figure, a given mixture of 
primary colors can be used more than 
once, and all the indexes do not have 
to be used. Note that the index value 
does not have any direct relationship 
with a hardware drawing value at this 
point. 

In order to make an entry in the 
color table, you must first use the 
Select Color command to specify a 
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certain index (see figure 2)* This index 
value is encoded in the byte or bytes 
following the command and usually 
ranges from 0 to 63, although indexes 
as high as 16,777,215 can be encoded* 
After an index is chosen, you can 
then use the Set Color command to 
specify the mixture of red, green, and 
blue values that should be associated 
with the index* 

When you want to select a color for 
drawing in color modes 1 and 2, you 
must specify the index for that col¬ 
or—not the actual color* The primary 
difference between modes 1 and 2 is 
that mode 2 allows you to specify a 
background color for text characters* 

As shown in figure 3, when a pic¬ 
ture is drawn into display memory, a 
drawing value is allocated to each in¬ 
dex* This value is written into the dis« 
play memory. The color ir^ormation 
currently associated with each index 
is put into a hardware register associ¬ 
ated with each drawing value, and 
anything drawn with that display- 
memory value will have that color* 
Note that a display value is allocated 
to an index only when drawing oc¬ 
curs* Also, each display value is 
allocated to only one index* 

In order to create blinking and 
animation effects, the color associ¬ 
ated with an index can be changed 
using the Select/Set sequence de- 
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DRAWING COLOR 


BACKGROUND COLOR 
(MODE 2 ONLY} 


^ COLOR VALUE 


G R B G R G 


Figure 2: The Select Color and Set Color commands used to specify a cohr-tahle index 
value and a red, green, and blue mixture, respectively, (The codes 3/14 and 3/12 are an 
alternate way of indicating the hexadecimal numbers 3E and 3C.) In color mode 2, two 
indexes can be specified in the Select Color command if a background color for text is 
desired. The normal sequence used to load the color table is to first select an index and 
then set a color for that index. These actions cause a relationship to be established be¬ 
tween an index value and a color. After a table is set up, each set color can be used by 
using the Select command. Also, the color associated with each index value can be 
changed by using another Set Color command. 
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ORAWING/COLOR 
VALUE 



EXPANDED COLOR MAP 


DISPLAY MEMORY 


HARDWARE 
COLOR TABLE 


DISPLAY SCREEN 


Figure 3: A typical color-table implementation. Note that special color-map hardware is required. The drawing value is the one used 
when drawing occurs in the display memory, H is an index into the hardware-based color map. 
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Figure 4: The Blink command is used to establish one or more asynchronoits blink pro¬ 
cesses, These processes automatically modify the contents of the color map. In short, 
the Blink command causes the color of the current color index to be temporarily 
changed to that of the "to" color index. The an, off, and phase-delay times are specified 
in 1/JO-second resolution, 'which allows this system to be compatible with both Norf^j 
American (60 frames per second) and European (50 frames per second) television sys¬ 
tems, These times are med to control how often the color map is modified. 


scribed above. This change will cause 
everything on the display screen that 
has been drawn with that value to 
change color. 

Color-Table Animation 

The Blink command is used to set 
up automatic color-table animation 
sequences. As shown in figure 4, the 
Blink command is followed by 
several bytes that indicate a color- 
table index, an on interval, an o//in¬ 
terval, and a phase delay. 

When the Blink command is speci¬ 
fied, a process is established that 
coordinates the timing and interac¬ 
tion that occur between two color- 
table entries. The ''from" color-table 
index is set to the current color index 
{i.e., the last selected index). The ''to" 
color-table index is the index speciBed 
in the byte immediately following the 
Blink command. 

As shown in figure 5, the blink pro¬ 
cesses are independent asynchronous 
activities that copy values from one 
entry in the color table to another. 


During the on interval, the color cor¬ 
responding to the index specified by 
the "from" color is saved in an area of 
memory called the process-confro/ 
block. Then the color corresponding 
to the index specified by the "to" in¬ 
dex is copied to the "from" index. If 
the new color is different than the old 
color, a visual result will be seen. 

Similarly, during the off time, the 
color information saved in the pro¬ 
cess-control block is restored to the 
color index specified by the "from" 
color. 

For simple blinks or flashing, the 
"to" color index can specify a con¬ 
stant color that is used for copying 
purposes but not drawing. At this 
point it should be clear why hardware 
drawing values are not allocated to 
an index until actual drawing occurs. 
This technique allows each screen- 
based color to have a unique 
"from/to" color pair without requir¬ 
ing that colors be shared. 

If you are following carefully, you 
will note that, at the beginning of the 
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When you compare the Olivetti M20 with any other 
personal computer on the market, you’ll find there’s 
really no comparison. Because the M20 has more 
computing power at a smaller price than anyone else. 
That’s right, anyone. 

And we can prove it. Just take the Olivetti 
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BLINK PROCESSES 



Figure 5; An example of three blink processes used together. The first process saves the contents of the color map at index 5 and then 
copies the contents of index 4 index 5. After 0.1 second, the original contents of index 5 are restored for 03 second. The second 
process saves the contents of the map at index 6 and copies the contents of index 5 into index 6, Note that the second process can copy 
the contents of index 5 during the time it has been changed by process 1, causing a variety of effects. The third process, which runs 
very slowly, saves the contents of index 25 and also copies the contents of index 5 into index 25^ When changes are made to f/ie colors 
i>t indexes 5, 6, and 25, the correspo^l^^mg hardware color-map registers 12, II, and 0 are changed, causing visual changes to the 
screen. 


on time, the color in the "to" color in¬ 
dex is copied to the "from" color in¬ 
dex. This copy is made independently 
of any blink activity that may be set 
for the "to" color. Thus, this copying 
could occur during a time when the 
"to" color has been changed by 
another blink process. The result is 
that multiple blink processes can be 
set up to allow colors to ripple 
around the color table in regular and 
irregular patterns. These patterns can 
be used to produce dramatic anima¬ 
tion effects under full control of the 
terminal and without the need for 
host interaction. 

These animation effects, plus the 
other features described in the pre¬ 
vious articles, should establish 
NAPLPS as the most extensive infor¬ 
mation-exchange protocol available. 
As time goes on, it is expected that 
NAPLPS will replace ASCII 
(American National Standard Code 
for Information Interchange) as the 
standard for information inter¬ 


change. As this occurs, almost every 
area of computing will be affected. In 
order to prepare for this impact, we 
need to look into the future to see 
how NAPLPS will help shape the 
world. 

Predictions and Conclusions 
If one sits back and attempts to pre¬ 
dict the future of personal computing 
and information exchange, some ob¬ 
vious predictions come to mind: 

1. Integrated text and graphics will be 
essentia] in all visual information 
exchange. 

2- Personal computers must be de¬ 
signed to be so easy to operate that 
a casual user can begin doing use¬ 
ful things immediately. 

3, A personal computer will be used 
as a link to the rest of the world 
rather than a diversion from it. 

4. People's efficiency will be in¬ 
creased by allowing concurrent ac¬ 
tivities. 


5. The average personal computer 
user will be more of a consumer 
than a producer. 

It should be noted that I have said 
nothing about the size of memory 
chips or the density of disk drives. 
These predictions involve only func¬ 
tionality and the user s view of com¬ 
puting capability. I am a firm believer 
that the consumer will be the ultimate 
decision maker when the fate of the 
personal computing field is decided. 
These users will make these decisions 
based on what they see, hear, and 
touch. They will not make their deci¬ 
sions based on how many chips are in 
a box or whether interrupts are en¬ 
abled during DMA disk transfers. 
Using these predictions and a little 
imagination, we can hypothesize 
what the ultimate personal computer 
will be like. Figure 6 illustrates my 
view of such a machine. Four func¬ 
tional servers are clustered around a 
central switching, control, and com- 
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Figure 6: The distributed personal computer system for the serious user. Each of the components is an independent entity, 

each tytfh the power of a typical personal computer available today. The diagram illustrates functionality and does not necessarily 
imply physical partitioning. NAPLPS is the language used between all components, especially between the User Interface and the 
Central Computational Component. The User Interface may be able to run a variety of local screen-based text and graphics editors 
without informing the Central Computational Component. 


puUtiona] unit. These four functional 
servers are not meant to indicate 
peripherals hanging on a microcom¬ 
puter. In fact, they may instead be in¬ 
tegrated into one unit. To put things 
into perspective, I imagine that each 
of the functional servers would have 
the complexity equal to or greater 
than that of an IBM Personal Com¬ 
puter. 

The Hard-Copy, Communications, 
and File Servers are straightforward. 
Ideally, the Hard-Copy Server would 
support integrated text and graphics 
in high-resolution black and white. 
Color hard copy would be desirable, 
but I could probably live without it. 
The Communications Server would 
provide all links to off-site services 
through modems and local networks. 
The File Server would provide the 
typical storage and retrieval func¬ 
tions. Features such as automatic 
redundancy and backup might be 
transparent to the user. Database- 
management capabilities could be 
built into the File Server, which 
would be responsible for organizing 


the database in the optimum way 
based on the user s answers to certain 
queries. 

The User-Interface Server would be 
an extremely high resolution color- 
graphics display with a variety of 
user-input devices. All input editing 
would be handled by this server. The 
user should be able to enter text and 
graphics with equal ease. The ability 
to point to objects on the screen 
should be available from any of the 
input devices. And the User-Interface 
Server should be able to support 
multiple windows, representing 
various concurrent activities current¬ 
ly in progress. 

The Central Computational Com¬ 
ponent would be a multitasking sys¬ 
tem with the computational capabili¬ 
ty similar to most multiuser timeshar¬ 
ing systems, A process (or task) 
would be active for each window in 
use in the User-Interface Server. Ad¬ 
ditional processes could be created to 
perform tasks for the user. 

The Central Computational Com¬ 
ponent would also be responsible for 


coordinating all server-to-server in¬ 
teractions, It would also act on the 
user's behalf if some attention is need¬ 
ed and the user is busy. For example, 
electronic mail received via the Com¬ 
munications Server would be stored 
in the File Server without the user 
becoming involved. The user would 
be able to retrieve the mail at a later 
time. 

Given this model of an ultimate 
personal computer, it becomes useful 
to begin charting an evolutionary 
path from our current position to this 
ultimate system. It is obvious in 
figure 6 that the User Interface must 
be present in the system before any 
other component. It is not obvious 
that the user needs any other compo¬ 
nent as long as the User Interface has 
access to a Central Computational 
Component. 

The first step along the evolu¬ 
tionary path is to give the user a User- 
Interface Server. From that day for¬ 
ward, the user's view of the system 
begins to form. (The old adage 'love 
at first sight" can be applied to com- 


27S May 19®3 © BYTE Publications Inc 








































Cf 


^nai:a';..=niavie^tr.,:'^p-y ■^''i©y ar«. jUc.g!e?rK wHS ■::':;'nf^'"on 

icking. oL'y^fie;, stHT:a!yg, wnryng an^ 'ev' \rxu~^ui^^p^^ry^i-'. - '; 

■;■ o:..r&'&0';k‘y ajibes ^o4':y.c!"-yi;.b'-:j-prs&SRs. 4-'4 
ccrnynr^'"^'S don't 4s'i5eb;^a4£i;i, ei'.b^r. ''^d 
.! yo'd eydrtog'; /i k© yp’!::'!' d.ava a ritd'itknriJ ■ 
things U .d'ggle get heh; f''tt n tnese- 3 n;^ P^' J*- 

'■hey’b^ Tli^ydte r^Ua^fe;; y 

■f: ii:yv’f - '.id. 


new P'Roiiucf s 


fU-ty t-S p^d.-r.g.y 

B'm ayi anc S'd^pard 

BlacK t , ■C'dtzfcd a''''r iri;,i"t t-'i''d QSpBS. with 
moihn'-"..jrtrd ano rets:rxr" yhx-''>-r in hirt-h 

.'iL-ration aceny Sir-jc'^O' botLprr.BKurf': d-idr, or back 
moij'-n, (P-piy fS-sfot moth*i'sh-;;r.:'}. s-265 i'12“Slotd 

mD.Mi a 

Enc-GWr^;' ’ ■ 

intended for i.infrienUfy eMVM-:-.’tmcnO 

Spiash'proof box (oil _ ■ 

rnothcrboard, card card s ■■■i:'‘tdr..”: ■ 

power E'JppIV {+5V:@. 6A, +t2V jg- t/P/.' i 

115V AO inpi-t ln!rorf'-HVe.r,y odco $5^F. ;d!-,;-yif-y:' Vp„ 
and 1G-slpi rn^>i^;f-boards,, 

EMI/RFI sbieidi-'.y. Ga’: fci '.-e iH'oiiftOj c ' 

>stD Bysy-iiy':pii 8 c«*s - ^ 

' ((yr-. 3 prlcQ$^:-v;- . d"- 

STD 001. Flat 549 . 

STD .002. Dual IF ed^c co''.’ ■''dr'W ‘dr-'yec'*' ^ 

': >■ .;> ■'■ ■ , .;■ : 


. d^C 

proto,typing-board. S55^v __ 

STD 003. Tormina!>-‘t .J-fdij.'fioffed.V'Wf 

b 03 rd_,,,$ 5 . 9 ; ■ '■' n---,£;-• d• t 




p oy-fd, . 

'"'"iwdMt 
!?d ■ 

dr-;.''. 




;i'0ky.X::f3,staOohti 

card,'59£5. 

:'CPWi"2!^4'.4Tl 
;#0'^srfe6lfS 








M 


Iftijncre infornratiofT call WLillen'-'Cbh^l 

■'• :OdWi:i^fJSlPP;lnc.. Bov 

y M Uiitn prQdocivi: JSdc' Ol ...^ 

■.RawtH-offift',0^^0250. (213) e73-~ro7. oaorKv One Sf' 

dNatswwll1.',.’PA ,9;ld-ri .(213) >'n9-5111 rf-.j-AdK ‘ 

173i!^nlrytii&,j€jk.927i3,^ 'dp 

'. F- by CciirilipPfO;- ., : .o. ltPL jl ribnTfjpyiiy. Lilr.lnVHpleii tiv MCP Inc-ti <3i6ct(ioL4pi(ld(rifk A(J 


. 4m Rosecr^&Z' 

'1 y. 

Prodiicls, p.D 8 <^>: 




-sriblEtt fd;'Mftrigp,wihn..t oniicLv Clrcl4320 on Inm 

















Monte Carlo Card 


THE DISTINGUISHABLE CARD FOR THE DISCERNING USER. 

FIVE FUNCTIONS ON A SINGLE BOARD 


64K to 1 Megabyte RAM Memory 
ONE IBM Compatible Centronics Paraliei Port 
ONE iBM Compatible RS-232 Seriai Port 
Ciock/Calendar (Perpetual Time Keeper) 

Dual-Port Joystick Interface 

Future Upgrade Option: Plug-On Direct Connect Modem 
The Clock/Calendar has full alarm features 
and 1/100th second timing. 


This card is the Ultimate 
IBM Peripheral. 

See Your Local Dealer. 


Available 


The Monte Carlo Card was 
ingeniously engineered to ensure 
that the maximum possible variety of 
the most sought-after features demanded by 
PC users was amassed upon a solitary board. 
Providing users with the best value for money, 
functionality, reliability, and flexibility, were 
our primary goals, which will enshrine the Monte Carlo 
Card as the premier expansion board for any PC user. 


See Your Local Dealer or Call 


GRAPHICS 


l-C Magic 

SPOOLING 


TERMINAL 


• Full Color or B/W Tones 

• HIRES and Medium Res. 

• 4-Dot Sizes for Blow-ups 

Reproduce Graphics 
from Screen to Dot Matrix 
Printer, Full Screen or 
Sub-Section 

• Rotation, Color Hue 
Selection 

• Shift PrtSc Graphic 
Dumps 

• Color on Prism 132/80 

• Operates on 
EPSON/NEC/C-ITOH 
PRISM/OKIDATA 


Selectable buffer 
IK to 64K 
Serial or Parallel 
True Background 
spooling at your fingertips 
Save processor time 
SAVE 
MONEY 
Buffers all text 
and graphics 


RS-232 Direct or 
Modem connection 
Full terminal capability on 
a chip! Printer Hardcopy/ 
Echo 

Full input/output buffering 
Background terminal 
features 
Easy for user 
customization 


FOR YOUR IBM PC 


IBM is a registered trademark of International Business Machines. Corp. MBt and t-C-Magic are trademarks ot Microcomputer Business Industries, Corp. 


MICROCOMPUTER 

B U SINESS 


ADMINISTRATIVE OFFICES: 1019 8TH STREET, GOLDEN, COLORADO 80401 (U.S.A.) 

TELEPHONE: (303) 279-8438 circle 638 on inquiry card. TWX: 910-934-0191 
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Figure 7: The User-Interface Server cart he connected to the Central Computational Component in a variet}/ of ways. A modem or a 
network arrangement allows a person to start using a User-Interface Server long before the Central Computational Component is 
needed. 


puters as well as people,) 

Because of this user view that is 
established, one is driven to give the 
user as much capability from day one 
as is economically feasible, even at 
the expense of not providing other 
components in the system. This 
strategy is compatible with the fact 
that a user will judge a system 
primarily from interaction with the 
User-Interface Server, 

Once a user is given a User-Inter¬ 
face Server, another serious situation 
develops: the user will not want to 
give it up. This implies that when the 
user eventually obtains a Central 
Computational Component, he or 
she will expect the User-Interface 
Server to work with the new com¬ 
ponent. 

What this all comes down to is that 
the user should be given the ultimate 
text/graphics terminal before any 
other component. The capabilities of 


this terminal should be standardized, 
and everything but the kitchen sink 
had better be available, because the 
capabilities of that terminal will help 
shape all future services. And the in¬ 
terface to that terminal must be clear¬ 
ly defined before any terminals are 
given out. 

This is where NAPLES becomes in¬ 
volved—as the text/graphics termi¬ 
nal-interface protocol for the User- 
Interface Server. As shown in figure 
7, a NAPLES terminal can be con¬ 
nected via a variety of mechanisms to 
a Central Computational Compo¬ 
nent. From the first day of use, the 
user sees a certain set of capabilities 
and begins to get used to the local 
editing features available in the ter¬ 
minal, If a user is connected to a host 
via a modem, all computation and in¬ 
formation are obtained from the 
remote host. The spectacular text/ 
graphics displays are there from the 


beginning and are not something the 
user must dream of having. 

From the host computer's point of 
view, the user is now a constant, a 
known entity with a standard inter¬ 
face. Services can be developed with 
the assumption that the user will not 
be a moving target. This stability 
gives the developers of the host 
system more incentive to develop 
more services. More services attract 
more users, and more users of course 
mean more money, etc., etc. 

The user begins to consume the 
prepackaged information and ser¬ 
vices. Most users may not want to 
become programmers or system ad¬ 
ministrators; they merely want to ac¬ 
complish a task and get on with the 
rest of their Lives, 

At some point in life, however, a 
user may become more sophisticated 
and require a dedicated processor, A 
Central Computational Component 
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SORT, COMPRESS, and TRANSFORM 
dBASE If DATA FILES 
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RECORDS SORTED 

If you are serious about dBASE 11™ 
you need DBPlus. This program 
runs outside of dBASE ir”and per¬ 
forms the following important 
functions on dBASE IF data files: 
•Sort 

• Compress/Decompress 
•TVansform 

DBPlus™ is designed to free you 
from the chore of typing or 
memorizing a new language. In 
most cases Si you have to do is 
move the cursor to the next menu 
item and press return! 

SORT 

DBPlus ” can sort a data file up to 
15 times faster than dBASE 11™ on a 
single field; 32 fields may be sorted 
in a single pass and each additional 
field requires 1% more sorting time. 



COMPRESS/DECOMPRESS 
A copy of any dBASE 11™ data file 
can be produced which is only 
30% to 40% of the original size. 

The compressed file will save 
you transmission time and phone 
costs when you send a data file 
over a modem. 

Making backup copies of large 
data files can use up many floppy 
disks. Compressed files will save 
you space in archival storage. 
TRANSFORM 

You can now modify the structure 
of any data file by adding, deleting, 
and modifying fields wifriout any 
programming knowledge. 

DBPlus™ can also create a new 
file which is compatible with 
WordStar/MailMerge.™ 

Now retailing for $125. 

Manual and demo disk may be 
purchased separately. 

Dealer and distributor inquiries invited! 

HumanSoft 

661 Massachusetts Avenue 
Arlington, Mass. 02174 
(617) 641-1880 

dBASE 11 is h registered trademark of AshtonTate. Inc. 
U^rdStar/MailMerge is a registered trademark of MicroPro^ Inc. 

DBPlus is a registered trademark of HumanSoft 
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can be purchased by the user and 
added to the original User-Interface 
Server. Many of the services that had 
been available on the remote host will 
probably be available on the 
dedicated processor. 

Additional servers could be added 
to the Central Computational Com¬ 
ponent as the user desires. One inter¬ 
esting thing to note is that the display 
capabilities of NAPLPS are such that 
the Hard-Copy Server can use the 
same protocol. Also, because the File 
Server will certainly be able to store 
NAPLPS, we see that a complete, in¬ 
tegrated personal computing system 
begins to emerge. NAPLPS becomes 
the common language in the system 
for information interchange. 

The addition of the Communica¬ 
tions Server is the mechanism by 
which a user and personal computer 
become an entity on a local-area net¬ 
work. Keep in mind that the addition 
of the Communications Server allows 
a far more sophisticated system than 
when the user was remoted to a host 
via an unspecified network. The re- 
moting was done to create the link be¬ 


tween the User-Interface Server and 
the Central Computational Compo¬ 
nent. The Communications Server 
was not involved. Figure 7 illustrates 
this difference. 

If I have not lost you completely 
and you are good at reading between 
the lines, it should be clear that 
NAPLPS is a small part of a large, in¬ 
tegrated personal computing system. 
Many of the parts of that system still 
need to be specified and im¬ 
plemented. Luckily, the part of most 
concern to users is quite mature and 
currently available in the market¬ 
place. I predict that in three to four 
years systems similar to the one 1 
have described will be commonplace 
in personal computing. 

Those of you who are familiar with 
the various videotex systems that 
have been proposed may realize that 
my ultimate personal computer 
would be fairly compatible with such 
systems. In most videotex systems, a 
network of inexpensive home ter¬ 
minals with enhanced graphics capa¬ 
bilities are connected to a host com¬ 
puter. Ideally, the manufacturers of 


these terminals will design them so 
that at some later date the user can 
add the above-mentioned servers. 

As I said at the outset of this arti¬ 
cle, personal computing has not yet 
reached the majority of people in the 
world—but someday it will. If you 
are currently a personal computer 
user, you should feel honored to be 
among the pioneers. As the personal 
computing field begins to evolve into 
a mass-market, consumer-oriented, 
network-based information system, 
do not be surprised if you begin to 
feel like the odd man out. Also, do 
not be surprised if one day your 
neighbors invite you over to see their 
new computer that costs one fourth 
to one tenth the price of yours and 
has access to thousands of services 
via networking. And do not get upset 
when you find out that your neigh¬ 
bors cannot tell you which processor 
their computer uses or what transmis¬ 
sion rates their modem supports. In¬ 
stead, just feel good about the fact 
that you know a little bit about the 
language their computer uses to talk 
to the rest of the world.* 








SAVE MONEY! 

Increase your 
computer's productivity 

The INTERSTELLAR DRIVE is a high performance 
data storage subsystem with independent power 
supply, battery backup, and error detection. It has 
256KB to I Megabyte of solid state memory integrated 
to perform with your operating system. 


Save valuable time! 

5 to 50 times faster 
performance than floppy disks 
• and Winchester drives 

PION'S INTERSTELLAR DRIVE is designed for use with a 

family of interfaces and software packages. Currently avail- 
able arc interfaces for IBM, SI00, TRSSO, Apple, SS50, and 
most ZSO uP, and software for most popular operating systems. 
Additional interfaces are continually being developed for the 
most popular computers. 

Basic Price for 256KB unit [Includes Interface and software] 

$ 1095 . plus tax (where appikabk) and shipping 

Visa and Master Card accepted. 


PION ^INC. Tel.(617)923-8009 

101R Walnut St.,Watertown, MA 02172 

TRS&O trademark of Tandy Corp. Apple trademark of Apple Computers 
Interstellar Drive trademark of PION, Inc. 
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SuperSoft 


The Real Thins 

in a world where Ada is becoming a widely accepted standard, it is 
important that programmers learn this language quickly. SuperSoft 
Ada provides an excellent means for doing just that. And in contrast 
to other Ada-like languages, SuperSoft Ada supports standard Ada 
syntax and only standard Ada syntax. This means you'll learn to write 
programs in valid Ada code only. 


SuperSoft Ada 


SuperSoft Ada is a native code, futly recursive, multi¬ 
pass compiler which generates ".COM" files. While 
currently a subset, SuperSoft Ada supports many fea¬ 
tures of the standard Ada languages such as: 


loop 

procedure 
strings 
console I/O 
arrays 
for 

characters 


floating point 
printer I/O 
case 
while 
Integers 
disk I/O 

integers with exponents 


types 

• user defined types • derived types 

• enumeration types (no I/O) • records and selected 

components 


attributes 

relational operators for arrays and strings 


control structures 
• labels • goto • exit 


The second release of SuperSoft Ada (2.0) includes 
the most useful features of standard Ada. Anyone 
purchasing an early release will be promptly notified 
of all updates and charged only for the small price 
Increase of later releases. 

Ada Is a state-of-the-art language designed for the 
demanding, contemporary user/programmer. Because It 
Is required by the Department of Defense, Ada is certain 
to become a dominant language soon. Begin learning 
and using Ada now with SuperSoft Ada. 

“This compiler is presently an incomplete implementation of the Ada 
programming language. It is intended that this compiler will be further 
developed to enable implementation of the complete Ada programming 
language, and then to be submitted to the Ada Joint Program Office for 
validation." 

(Requires: 48K CP/M®^) 

Ada Compiler: $300,00 
Manual Only: $ 40.00 

Japanese Dietributar: ASfl CofporBibn Intemalsofiat, 3-23-a, 

ISflattl-Shimbashi^ Mineto^u, Tokyo 105, 

Tel. (03)-437S3n Telax: 0242-2723. 


in out/out mode parameters for subprograms 
pragmas 

• list • print • optimize 

• include • system 

Cfrcie 432 on inquiry card. 



European Agenl: Micro Technology Ltd., 51 ITie ParrtlFes, 

Tunbridge Wells, Kent, England TN2 5TH. TEL 0892^5433. 

Telex: &5441 Mloro-Q 

'Ada la a tredeniark of the Dopartment of Oef&rtse (Ada Joint Program Offk:e) 
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Better Software Manuals 

Your company's survival may depend on them. 


Incomplete, disorganized, and un¬ 
readable—that's the way to describe 
many of today's software manuals. 
And indeed, what other reaction 
could there be to the following- 

•a 79-page software manual that on 
page 69 describes "the first thing you 
will have to do before performing 
anything . , 

•a manual that claims the user 
doesn't need to read other manuals, 
then, three pages later, refers the user 
to another manual for necessary in¬ 
formation. 


About the Author 

Dana Sohr is a freelance technical writer and 
editor. He writes a column on computers for a 
national trade magazine and 15 a consultant on 
erffice computers for the newspaper industry. 
His recent work includes a manual for LUMAS 
(a cross-indexing program for the Apple 11) and 
one for Calc Result fa spreadsheet program for 
the Commodore 64). 
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Toll's article was prepared as part of a re¬ 
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Shnsiderman of the University of Maryland 
Computer Science department. Sincere thanks 
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Dana Sohr 

POB 953 

Beltsville, MD 20705 

•a manual containing sentences such 
as: 'The insert/delete key deletes 
characters to the left of the cursor 
position if operated in lowercase and 
if the Shift key is held down at the 


Purchasing decisions 
will be made not so 
much on program 
features but on how 
easy programs are to 
learn and use. 


same time as pressing INST/DEL all 
characters to the right of the screen 
cursor are moved one position to the 
right with every keystroke and spaces 
created." (This manual, believe it or 
not, supports a $500 program.) 

You don't have to look very far to 
find such examples, and you don't 
have to listen very long to hear com¬ 
plaints. Software manuals today are 
like the bicycle-assembly instructions 
of yesterday—those notorious docu¬ 
ments responsible for unassembled 
bicycles left rusting away in base¬ 
ments everywhere. 

Let s face it: many software manu¬ 


als are patchwork affairs thrown 
together at the last minute either by 
programmers or by technical writers 
who write too technically. Both 
assume that the user, given a few 
scraps of information, can figure out 
the rest. 

This approach certainly saves time 
and money, but in the long run it is 
economic suicide. With more com¬ 
puter novices entering the software 
market, and with similar programs 
competing for everyone's attention, 
purchasing decisions will be made not 
so much on program features but on 
how easy programs are to learn and 
use. Thus, purchasing decisions will 
increasingly be made on the strengths 
and weaknesses of manuals. 

Imagine this scenario: a hardware- 
store owner is shopping for a com¬ 
puter. He's attracted to the Apple II 
because he's learned that the Apple 
can run software to write invoices. 
But lo and behold, the local computer 
store stocks five invoicing programs 
for the Apple—programs that just 
aren't all that different. 

Which program does he buy? He 
looks at the documentation, and he 
buys the program that has the most 
attractive, readable, and understand- 
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the 
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Apple® ff-compatibfe 
CP/M ^compatible 
128K of RAM 
Built-In floppy disk drive 
Disk controller 
ao column card 
Serial Interface 
Parallel Interface 
Upper and lower case 
WsICalc® keys 
Cursor control pad 
Numeric pad 
Auto repeat ke/s 
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Extras can more than double the price of your per¬ 
sonal computer. Not so with the Franklin ACE 1200. 
It’s the professional computer system that includes 
the extras—and a long list of exclusive Franklin 
features that make it the most extraordinary value on 
the market today. 

The ACE 1200 has everything you'll need 
to add a color or black and white monitor, 
modem, printer, back-up disk drive and 
other accessories. You can choose from 
the enormous selection of Apple programs 
and peripherals because the ACE 1200 is 
hardware- and software-compatible with 


the Apple II. And, with the built-in CP/M card, you 
can run both Apple II and CP/M programs. Franklin's 
CP/M operates three times as fast as many com¬ 
peting systems, drastically reducing processing 
time for most business applications. 

The Franklin ACE 1200—the most extraordinary value 
on the market today. Call or write today for 
the name of your local authorized Franklin 
dealer. 

Franklin ACE is a trademark of Franklin Computer Cocporation. 
Apple is a registered trademark of Apple Computer Inc. 
CP/M is a registered trademark of Digital Research Irvc. 
VIsiCalc is a registered trademark of Visi Corp, 
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COMPUTER CORPORATION 


2138 Haute 38, Cherry Hill, NJ 08002 609-482-5900 Telex: 837-385 








Starbuck Model 8232 

A general purpose real-world 
interface: connects to ANY 
computer or terminal via RS-232 


TYPICAL APPLICATIONS: 


• Use with pfinting terminal: 
create low-cost data logger 

' Use with modem and phone for 
remote acquisition & control 

- Capture data bursts for 
subsequent analysis/plotting 

• Monitor experiments: transfer 
data daily to main computer 


FEATURES: 

• 8 artalog Inputs, 0-5 VDC 

• 8 digital input channels 

• 8 opto-isolated outputs 

• All inputs and outputs fully 
protected to withstand abuse 

•8 bit (0.4%) analog accuracy 

• On-board 2000 point buffer 

• Up to 5000 analog readings/s 

• Triggered acquisition 

• Units may be chained for 
extra channels 

•Controlled by ASCII strings 

•Application manual details 
interfaces for common sensors 

• Applications engineer on call 

• THRIFTY PRICE: $540. complete! 
Applications manual only : $5. 
TRS-80 version also available 

.^STARBUCK.A' 

^ DATA COMPANY ^ 

PO Box 24, Newton, MA 02162 
(617) 237-7695 

Dealer and OEM inc|alrleft welcome 


able manual. 

Buyers are discriminating. In the 
future, when there will be more com* 
peting products from which to 
choose, buyers can afford to be even 
more discriminating. They will buy 
from anyone who can give them read¬ 
able, usable manuals. 

The same thinking also applies to 
computer-store owners. Why should 
store owners bother to sell a program 
with a shoddy manual when they can 
sell a competing program with a good 
manual? If they sell the first program, 
they know they will receive follow-up 
phone calls from frustrated customers 
and may even have to conduct in¬ 
store training sessions. But if they sell 
the competing program with the good 
manual, the store owners will spend 
much less time supporting the pro¬ 
gram; they'll receive fewer phone 
calls and answer fewer questions. For 
computer-store owners, it's more 
profitable to sell those programs 
backed by good manuals. 

Good software manuals require an 
investment of time and money. Once 
that hurdle is crossed, producing a 
solid manual is a matter of knowing 
who the user is, how the user learns, 
what he needs to learn, and how to 
evaluate the finished product. This 
article offers advice to vendors and 
writers. It is designed to prevent the 
question, "How does this software 
work, anyway? I couldn't understand 
the manual.” 

A manual transmits information. 
Unfortunately, the transmission has 
to overcome some big obstacles be¬ 
fore reaching its audience, the user. 
The biggest obstacle is the user him* 
self. 

Create the Right Tone 

Many will agree that first impres¬ 
sions are lasting ones, and the user s 
first impressions of your manual are 
crucial. If your manual is sloppily 
packaged and typographically ugly, 
or if it appears to be a well-packaged 
piece of technical drudgery, you are 
working at a serious disadvantage. 
You aren't trusted, you aren't liked, 
and any information you attempt to 
transmit will be distorted. Create the 
right tone, and what you transmit 
will be received. 


Define Your Audience 

To create the right tone, think of 
the user, then tell that user what he 
wants to hear. If the program handles 
accounts receivable, tell the user how 
quickly and accurately he can send 
out his bills. Then tell him how easy 
the program is to learn and use. If the 
program does payroll, tell the user 
how quickly and accurately he can 
print checks. Then tell him how easy 
the program is to learn and use. 

Entice and assuage the user by giv¬ 
ing him what he wants, then go on 
with the business of listing necessary 
equipment, describing specific fea¬ 
tures, and detailing how to go about 
using the program. 

Your target audience will deter¬ 
mine whether you transmit informa¬ 
tion at a breakneck speed or parcel it 
in doses. Study your intended users, 
and ask yourself some questions. 
What does the program do? Does it 
compile BASIC code, or does it teach 
BASIC? Different programs mean dif¬ 
ferent users. The user of the first pro¬ 
gram, who is already writing his own 
code, understands something about 
programming. The user of the second 
program, who would like to write his 
own code, understands far less. 

A manual for the experienced user 
should transmit information at a 
faster pace than does the manual for 
the novice. (For example, the first 
manual should not stop along the 
way to explain variable arrays; the 
second manual should.) By making 
educated guesses about the intended 
users of a program, you can deter¬ 
mine what information the manual 
should transmit, and at what pace it 
should be transmitted. 

In tutorials for novices, tone and 
pacing are crucial. Novices are bound 
to be shy about using a computer, 
and in some cases they will be terri¬ 
fied. Remember, many computer 
users today do not voluntarily decide 
to work with a computer; the deci¬ 
sion is made for them by their man¬ 
agers. A manual for these novices 
must do several things. It must soothe 
fears ("You can't hurt the computer, 
and the computer can't hurt you”); it 
must motivate ("The computer does 
the mindless tasks you always hated 
to do”). Only after you've created the 
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right tone should your manual go on 
to provide well-paced, step-by-step 
knowledge. 

Often you can't classify the typical 
user of a program. For example, both 
novices and seasoned computer users 
buy word-processing programs. In 
this case your word-processor manu¬ 
al should cater to the novice. The 
manual will not neglect the experi¬ 
enced user because all the informa¬ 
tion is provided, just at a slow pace. 
The experienced user knows how to 
use the keyboard, how to control the 
cursor, and how to protect disks; he 
can bypass such instructions and get 
to information he hasn't encountered 
before. Rather than resent the manual 
for slowing him down slightly, hell 
probably wish that when he was a 
computer novice such a manual was 
the rule, not the exception. 

Now that you know who the user 
is, how to create the right tone, and 
how to pace the manual, think about 
how to transmit information in a way 
that makes learning easy. After aU, 
the user might be receptive to new in¬ 
formation, but the information serves 
no purpose unless he can understand 
and recall it. Learning hinges on the 
way information is organized and the 
way it's presented. 

Organize by Tasks 

No matter who the intended user 
is, a manual should be task-oriented — 
organized according to the tasks the 
program performs. 

Although software manuals are, as 
a group, moving toward this orienta¬ 
tion, a large number retain a more 
primitive organization. Many manu¬ 
als are option-oriented; they begin 
with a section on the program s first 
menu option, then proceed to a sec¬ 
tion on menu option 2, and so on. 
That's fine—unless the user cannot 
perform the options in numerical 
order. 

Consider chapter 1 of a certain 
bookkeeping-program manual. This 
chapter describes how to prepare in¬ 
voices because 'Invoices" is listed as 
menu option 1. In chapter 13, the user 
is instructed on recording customers' 
names and addresses because "Cus¬ 
tomers" is listed as menu option 13, 
Unfortunately, until the user records 


his customer information (chapter 
13), the program won't let him pre¬ 
pare invoices (chapter 1), So the user 
must read all the way to chapter 13 
before actually doing work with the 
program. And after getting to chapter 
13 and recording customers, the user 
must then try to figure out what to do 
next. Can he now go back to chapter 
1 and prepare some invoices, or does 
he have to do something else first? 
The manual doesn't help him at all. 


Learning hinges on 
two basic factors: 
the organization 
and presentation 
of information. 


An option-oriented manual doesn't 
synthesize information; it dumps it in 
the quickest (and cheapest) way pos¬ 
sible. The user must read every chap¬ 
ter at one sitting, then try to arrange 
the information into some sort of log¬ 
ical order. 

This scheme of manual organiza¬ 
tion makes great sense to the pro¬ 
grammer, who organizes a task by 
breaking it into discrete sections of 
code, but it makes no sense to the 
user, who needs to be told what tasks 
to do and when to do them. For ex¬ 
ample, a word-processor manual 
should not begin with instructions on 
creating disk files because the pro¬ 
gram can't be used that way. Instead, 
the manual should first tell the user 
about editing and formatting, then 
tell him how to save material. 

Task-orientation is no great mys¬ 
tery. Before you begin writing your 
manual, analyze the various tasks the 
program performs, then describe 
those tasks in the order in which the 
user should perform them. Make sure 
that all information needed to do the 
tasks is provided and that extraneous 
information isn't included. Most 
users don't care how a program 
works; they just want to know how 
to use it. 

Organizers 

The manual shouldn't joggle the 
user with unexpected material be¬ 
cause the user won't understand it ful¬ 


ly, And if he doesn't understand it, he 
certainly won't be able to recall it. 
To prepare the user for new infor¬ 
mation, include organizers in your 
text. The organizer, a very simple 
tool, can be a short introduction to a 
new section or chapter. An organizer 
for chapter 2 of a word-processor 
manual might look like this; 

In chapter 1 you learned how fo 
format and edit what you type. In 
this chapter you will learn how to 
save what you type. Saving text on 
the disk will create a "'disk file." 
Think of a disk file just as you 
would think of a file in a file cabi¬ 
net. You can look at a disk file at 
any timer just as you can look at a 
file in the file cabinet. You can also 
add things to the disk file, change 
the file, or throw the file away , , . 

With this organizer in mind, the 
user can easily understand the pur¬ 
poses of the SAVE, REPLACE, and 
ERASE commands. 

As the example shows, the organiz¬ 
ers should look backward and for¬ 
ward at the same time. They should 
tell the user where he's been, where he 
is, and where he's going. A new com¬ 
puter program is a strange land in 
which the user can easily get lost. If 
the manual provides organizers, the 
user is always on solid, familiar 
ground. If organizers aren't provided, 
the user wanders aimlessly. He's 
never certain where he is, and the 
little that he learns is gained by trial 
and error. 

Move from the Whole to the Parts 

Organizers alone don't ensure that 
the user will understand and recall 
new information. The manual should 
also move from the whole to the 
parts. At the same time, new infor¬ 
mation should be linked to knowl¬ 
edge the user already has. 

Consider a wholesaler who buys an 
accounts receivable program. Like 
most software, this program was pur¬ 
chased because it makes a particular 
task easier to do; the wholesaler 
already knows a lot about that task 
before he lays his hands on the 
manual. He already knows, for in¬ 
stance, how to prepare an invoice. He 
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knows that the invoice should include 
the customer's name and address, in¬ 
ventory codes, prices, and so forth. 
He also knows that, according to his 
usual method, after preparing an in¬ 
voice he must manually adjust cus¬ 
tomer accounts, tax accounts, sales¬ 
man accounts, and so on. 

However, while he knows how to 
prepare an invoice by hand, his new 
program does it differently. And the 
manual can use these differences to its 
own advantage. 

People learn partly by contrast; 
new information isn't understood 
until a person compares it to a pattern 
created by older knowledge. For ex¬ 
ample, the statement "red is a bright 
color" can be understood only by 
mentally comparing red to other 
colors. Likewise, the wholesaler 
won't understand his accounts 
receivable program until he compares 
it to what he already knows. The 
manual should make that connection 
for him. It should briefly summarize 
how invoices are prepared by hand, 
then summarize how the program 
prepares invoices. This links new in¬ 


formation to old knowledge, creating 
a clear contrast from which the 
wholesaler learns, "In the old days," 
he thinks, "I had to do all this stuff by 
hand. Now, after I prepare an in¬ 
voice, the program automatically ad¬ 
justs my customer, tax, and salesman 
accounts/' 

By starting at a simple whole and 
by linking new information to old 
knowledge, the manual gives the user 
his bearings. Now it can safely move 
on to the separate parts of the task 
and present step-by-step detail on 
preparing invoices. 

Repeat, Repeat 

Sure, the user is intelligent; he 
bought your software, didn't he7 But 
don't assume that he will instantly 
grasp important points. You have to 
repeat those points several times, 
then mention them once more in sum¬ 
mary passages, 

Tm not advocating that manuals be 
written for the addled. What I am 
arguing is that learning a new pro¬ 
gram is not unlike being in third 
grade and learning multiplication. 


Remember third grade? How many 
hot afternoons did you spend at the 
flash cards until you could remember 
that 9 times 9 equals 817 

Because manuals should move 
from simple to complex information, 
it's critical that you make sure the 
user is with you every step of the 
way. This means that every impor¬ 
tant piece of information should be 
highlighted and dwelled upon, then 
drilled into the user's head. You can 
do this subtly, by providing several 
examples of a feature new to the user. 
Or you can do it directly, by repeat¬ 
ing a definition. In a word-processor 
manual, for example, the user could 
be told several times the purpose of a 
command: "Remember, when you 
use the REPLACE command, the file 
you were working on replaces the old 
version of the file." Using this direct 
repetition, you run the risk of irritat¬ 
ing those users who understood the 
REPLACE command immediately. 
But if you skim over important 
points, you run the risk of frustrating 
many users. 

By orienting the manual around the 
tasks that must be performed, by pro¬ 
viding organizers, by linking new in¬ 
formation to old knowledge, and by 
repeating important information, you 
take a long step toward ensuring that 
the user can understand and recall 
new information. But that's only half 
the story. You also must present in¬ 
formation in a way that helps users 
learn. 

Write Actively and Logically 

When you prepare a software 
manual, you serve as a teacher. Un¬ 
fortunately, you can't communicate 
verbally with the user. You can't 
shout and wave your arms and prod 
the user awake. You don't even know 
when the user's attention is lagging. 
However, if you write to engage the 
user at all times, presenting your 
material in a warm and lively style, 
you stand a good chance of commu¬ 
nicating effectively. Dry, passive, 
turgid writing is not only boring, it 
hinders communication. 

Use active verbs, A passive sen¬ 
tence such as, 'The program was 
bought by Mary," takes about 25 per¬ 
cent longer to comprehend than the 


Finally, 

investment software 
fi*om Dow Jones. 

Dow Jones & Company, publisher of The Wall Street 
Journal and Barron’s, is proud to introduce 
DOW JONES SOFTWARES 

These products turn your personal computer into a 
powerful investment and business tool. With them, you 
can analyze and manage timely information available by 
telephone connection from Dow Jones News/Retrieval J 
the leading provider of online business and financial 
news and information. 

DOW JONES SOFTWARE is reliable, easy-to-use, 
fully supported—from a company you can trust. 
Available at selected computer stores. For more 
information call 1-BOO-345-8500 x 48. 

(AJjiska, Hawaii and forciffn call I'2l!i-789-700H: fst. 

Dw Tones Software" 

...Bankon it. 
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sentence, 'Mary bought the pro¬ 
gram/' Moreover, the second sen¬ 
tence, because it is more vigorous 
than the first, is easier to remember. 

Arrange instructions in correct se¬ 
quence because that's how the user 
should perform the instructions. If 
you give the instruction, "press the 'x' 
key while holding down the Shift 
key," the user will probably press the 
'x' key, then the Shift key, and 
discover that nothing happens. 
Change the instruction to, "hold 
down the Shift key, then press the 'x' 
key," 

Illogical instructions disrupt and 
sometimes destroy your message. 
You should also avoid pointless re¬ 
dundancy (e,g,, "a total of four 
disks"), inconsistency (a command is 
first "SAVE" then "Save"), preten¬ 
tiousness (using "determine" where 
"check" would do), and vagueness 
("enter the file name"). 

Write Relevantly and Simply 

Make your writing more personal, 
more relevant to the user. Use the 
pronoun "you," not "we," as the 
former is more relevant to the user. 
Use the present tense; again, it is 
more relevant to the user. 

Make the manual human. Use 
humor. Use familiar, everyday ex¬ 
amples and analogies. Use hypotheti¬ 
cal characters. Talk to your reader, 
don't just write at him. 

Such techniques are, unfortunate¬ 
ly, considered to be the tools of 
novelists alone. What the manual 
writer often forgets is that he, too, 
must serve his audience. He must in¬ 
struct the user, but that's impossible 
when the user is bored and frustrated. 
Literary techniques applied with 
discretion keep the user interested 
and receptive. 

Write as simply as you can. Avoid 
abstract nouns and verbs (e,g,, con¬ 
cept, conceptualize). Abstractions do 
nothing but disrupt your efforts to 
teach the user* Above all, don't use 
jargon unless it's necessary and unless 
you're willing to define it the first few 
times you use it. 

Use artwork wherever possible. 
Photographs and illustrations break 
up large bodies of type, attract the 
user's attention, and make informa¬ 


tion more relevant. Instead of simply 
describing how to load disks, include 
an illustration. Rather than just 
describing an important screen im¬ 
age, include a photograph. 

Evaluate with the Eyes of a User 

The evaluation is the last line of 
defense against errors, but too often 
vendors and writers ignore it (judging 
by their final products). 

The evaluation doesn't have to cost 
a lot of money, and what money is 
spent comes back in the form of 
customer loyalty, goodwill, and 
sales. During the evaluation, you 
should identify and correct the 
manual's shortcomings; errors should 
be removed and omissions filled in. A 
critical evaluation produces a well- 
written, truly instructive manual that 
will make friends of users and com¬ 
puter-store owners alike. 

You can evaluate the final draft of 
a software manual in various ways. 
Some methods cost more than others, 
and some are more effective than 
others, but no single method is suffi¬ 
cient* A thorough evaluation will in¬ 


corporate two or more of the follow¬ 
ing methods: 

Editing: Hire a professional editor 
on a temporary basis, preferably an 
editor experienced with instructional 
materials. An experienced editor can 
read the manual as the user would, 
and he can correct writing deficien¬ 
cies. 

Checklist: The checklist, a very 
simple method of evaluation, sets 
standards for what the manual should 
provide* Here's an example of a much 
simplified checklist: 

•Does the manual include (1) a table 
of contents, (2) an index, (3) in¬ 
troductory and summary material for 
each section and chapter, (4) a 
tutorial section in which the user 
gains hands-on experience with the 
program's functions, and (S) a quick- 
reference section in which the user 
can find information quickly and 
easily? 

•Is the manual task-oriented? 

• Does the manual move from the 
whole (a nontechnical overview) to 


Finally, 

technical analysis software 
from Dow Jones. 

The DOW JONES MARKET ANALYZER - is a 
powerful analysis program that can greatly increase the 
accuracy and effectiveness of the serious investor. 

It can construct wedge 
breakouts, moving aver¬ 
ages, support and resis¬ 
tance lines-a total of 
seventeen complex 
analyses. Now you can 
chart 100 securities 
in the time it would 
normally have taken 
you to chart one. 



Relative Strength Charts compare 
a security to an index such as the 
Dow Jones Industrial Average, 


Dm Tones Software 
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the parts (step-by-step knowledge)? 
•Does the manual tell the user how 
to recover from errors, and are all 
error messages listed and explained in 
a section where the user can find them 
easily? 

•Do section headings give a good 
idea of what the sections contain? 

To devise a thorough checklist, ex- 
amine existing manuals. What mis¬ 
takes did you make in the past? What 
did you omit? Why did users com¬ 
plain? 

Devising a checklist takes time, 
care, and effort. Fortunately, it can 
be used to evaluate future manuals, 
too. But the checklist alone is not a 
thorough method of evaluation. It 
uncovers mechanical errors but can¬ 
not uncover missing or ambiguously 
worded instructions. 

Self-Review: Self-review, like the 
checklist, is a simple method of 
evaluation. The manual writer tests 
to see if he can use the program based 
only on the manuals instructions. In 
the process he typically uncovers 
missing or ambiguous instructions, 
incomplete descriptions, misspellings, 
and grammatical errors. 

Self-review should be used for 
every manual but not as the sole 
method of evaluation. The writer, if 
he has any ego at all, isn't objective 
about his writing; he likes what he 
has written. Further, he already 
knows how to use the program, and 
during the self-review he may un¬ 
consciously supply information that 
is missing from the manual. 

Programmer Review: Have the 
programmer review the manual. The 
programmer checks to see that the 
manual has covered all the program's 
functions and that it has covered 
them correctly. Unfortunately, while 
the programmer is the person best 
qualified to evaluate the technical ac¬ 
curacy of the manual, he will prob¬ 
ably be of less help in evaluating the 
manuars organization and presenta¬ 
tion. 

User Walk-through: Select poten¬ 
tial users of the program, hand them 
the manual, and see how quickly they 
learn the program. (Select worst-case 
users—people who have no computer 
experience.) Are they confused and 


frustrated by certain sections of the 
manual? Do they have trouble find¬ 
ing information they need? Revise the 
sections where users run into trouble. 
Include more introductory and sum¬ 
mary material, provide mpre ex¬ 
amples; provide whatever the users 
believe is lacking. Then repeat the 
process with another group. 

Users, after reading the manual, 
can be formally tested on their profi¬ 
ciency with the program. Can they 
perform all of the program's func¬ 
tions? How long does it take them? If 
a large percentage can't perform a 
certain function, revise the sections 
where that function is covered. 

Users will often respond in mys¬ 
terious ways to instructions that 
seemed perfectly dear to the writer. 
Those instructions can easily be re¬ 
vised, Users also uncover missing in¬ 
structions and incomplete descrip¬ 
tions better than the writer or pro¬ 
grammer can. 

Field Test: If you're willing to 
spend some time and money, conduct 
a formal field test of both the pro¬ 
gram and the manual. Install the pro¬ 
gram at several sites, provide drafts 
of the manual, and then wait for the 
phone to ring. Are the test users call¬ 
ing you day and night? Can they 
understand the manual? Can they use 
the program? It costs less to answer 
these questions now, when only a few 
people are trying to use the program, 
than when 1000 buyers are calling in 
for help. 

After two weeks, ask the users for 
comments and suggestions. Accept 
criticism, then use it to improve the 
manual. As in the user-walk-through 
method described above, test the 
users for specific knowledge, then 
revise the sections that don't seem to 
be communicating effectively. 

Conclusions 

Buyers want and expect good 
manuals, and they will buy from 
anyone who can provide them. Thus, 
the poor quality of many of today s 
manuals offers a tremendous oppor¬ 
tunity to enterprising vendors. Those 
who make a serious effort to produce 
well-written, instructive manuals will 
have a big advantage over their com¬ 
petitors; those who do not make the 


effort will eventually fall by the 
wayside. 

In all things—preparation, organi¬ 
zation, presentation, and evalua¬ 
tion—all decisions hinge on the 
user—who he is, what he knows, and 
how he learns. If you constantly keep 
the user in mind, you're on your way 
to producing a readable, usable soft¬ 
ware manual.* 
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THE PRICE OF 
WAS JUST SHATTERED! 



256Kbyte 

SemiDisk 

For more than a year, we've been making the 
most advanced disk emulator available for micro¬ 
computers. The one that’s taken the “waiting” 
out of computing. Now^ we have some more 
news that’ll set the world on fire: A price cut! 
The NEW 256Kbyte board is only $995. And the 
512Kbyte SemlDisks for the S-100 and TRS-80 
Model II are $1495. (1Mbyte unit is $2350.) So, 
what are you waiting for? 

The SemiDisk is the ORIGINAL single-board 
microcomputer disk emuiator. it has a greater 
storage density than any other: 1 Mbyte per 
board! And we've been shipping them for over 
a year! We didn’t do this with ‘me too' engineer¬ 
ing. Our products are true innovations, based 
on reliable technology and proven designs, 
without the need for custom components. 


Floppies are ok for data transfer or long-term 
storage. But they fall far short as online storage. 

If you are using high level languages, spelling 
checkers, word processors, databases and other 
disk-intensive software, you know the price you 
are paying: time. Your productivity is going down 
the drain. The SemiDisk disk emulator will save 
time and increase your productivity. 

Even better, Release 5.0 of fhe SemiDisk CP/M-80 
installation software contains SemiSpool, an 
automatic printer buffer. No extra hardware is 
required; it’s all In the software. Up to 8 Mbytes of 
buffer space! It's a better solution than a $350 
64Kbyte printer buffer that wastes space on your 
desk. Send documents of almost any length to the 
printer at a very high speed, then continue using 
the computer immediately. No Waiting! 


SemiDisk 

It’s the disk the others are trying to copy. 


SemiDisk Systems, Inc. 

P.O. Box GG Beaverton, OR 97075 (503) 642-3100 

Cqll 503^646^5510 for CBBS” /NW, a SemiDlsk-equipped compular bullelin board. 























The new TI 
Pinfessional Computer. 
It makes you the one 
with the answers. 


Today’s business executive is faced with 
a world of questions. Questions about 
pioductivity. Cost control And the 
bottom line. 

To help you come up with the 
answers and alternatives, we introduce 
thenewTexas Instruments Profesional 
Computet The one with the power; 
the expandability, theeasiest-to-use 
keyboard, extremely high resolution 
graphics, and a broad array of software. 



All the leadii^ operating systems 
and programming languages are avail 
able. You can use many popular applica¬ 
tion programs from the best software 
suppliers to help you create spread - 
sheets, do word processing, constmct 
graphics, communicate with other 
data bases or create your own. All of 
which lets you control assets, manage 
your time, and make projections for 
tomorrow’s performance — today. 


-SPECIFICATIONS 

System Unit 

16-bit, 80B8 microprociessor 

B4K byte RAM, expandable to 256J( bytes 

4K byte graphics display memory 

5-slot expansion bys 

Keyboard 

Specially designed low profile 
Popular typewriter layout 
97 keys, including 12 function keys 
Separate numeric keypad and cursor control 
clusters 

Tactile response, for quick positive entry 
Upper- and lower-case letters 

Display Units 

12-inch monochrome (green phosphor} or 
13-inch full-color, 25 lines x 80 columns 
High resolution, 720 x 300 pixels 
Mass Storage 

Built-in 320K byte diskette standard 
Additional internal storage of 320K byte 
diskette, or 5 or 10 Mbyte Winchester disks 
optionat 


Communications Options 

300 BPS or 300/1200 BPS internal modem 

Tn:3780 

3270 SNA stand-alone (Summer 1933) 

3270 BSC and SNA cluster (Fall 1983) 

Operating Systems 

MS™-DOS, Digital Research™ CP/M-e6®,and 
Concuirent CP/M-86™, UCSD p-System™ 
Languages 

BASIC, COBOL, FORTRAN. Pascal 
Applications Software 
Over 100 programs available from the most 
popular software vendors such as Micro¬ 
soft, Ashion-Tate, Micro-Pro. I US, Sorcim, 
Peachtree. BP1. Lifeboat and others. 
Printers (Available Spring 1983) 

150-cps Tl 850 Series for most applications 

FOOTNOTES; MS-DOS is a trademark of Micjosoft 
Corporalicn. CP/M-86and Concurrent CP/M-86 are 
trademarks of Digital Research, Inc. UCSD p^System 
is a trad&mark of the Regents of the Univeraity of 
California. 


And for a clear 'Trard copy ^ print' 
out of information, you can rely on the 
new 850 Series printeis, made by Texas 
Instruments especially for the new TI 
Professional Computet 

In short, the Tl Ptofe^ional Com^ 
puter helps you make better business 
decisions based on better information. 
With the performance and reliability 
you expect from TI. 

If you’re on your way up, the new 
Texas Instruments Professional Com' 
puter can help, Because it makes you 
the one with the answers. 

For full infotmation and a demon- 
stration, visit your local computer 
dealet or write: Texas Instruments, 
IDept. lA, EO. Box^2430, Dallas, 
Texas 75240. Orcalltolbfiee; 
1'800'527^3500. 


Creating useful products 
and services for you. 

Texas 


Instruments 


Copyrighc© 1983 Texas Instiuinenta 


29I4Z7E 















User's Column 


Ulterior Motives, Lobo, Buying 
Your First Computer, 

JRT Update 

A first look at Modula-2 excites our resident critic. 


Jerry Pournelle 
c/o BYTE Publications 
POB 372 

Hancock, NH 03449 


Let me begin with a confession: 
while I have a lot of fun with this col¬ 
umn, I have an ulterior motive* True, 
this is the User*s Column, and it will 
always be primarily for the benefit of 
computer users rather than hackers, 

(As did many computer terms, 
"hacker” seems to have originated at 
MIT, The original German/Yiddish 
expression referred to someone so 
inept as to make furniture with an 
axe, but somehow the meaning has 
been twisted so that it now generally 
connotes someone obsessed with pro-^ 
gramming and computers but pos¬ 
sessing a fair degree of skill and com¬ 
petence*) 

My ulterior motive is to seduce my 
readers into becoming interested in 
what's happening in their machines, 
and in the computing world general¬ 
ly. For example, you may never learn 
a programming language, but the 
availability of good programming 
languages vitally affects you as a 
computer user; if hackers can't get 
powerful, well-documented, and 
highly portable languages, programs 
are going to cost far too much. In the 
worst case, we might drift back 


toward the "high priest" syndrome 
that dominated computers back in the 
days of clean rooms and white coats. 

So: for those who've written to 
ask, that's why I am and remain inter¬ 
ested in languages for microcom¬ 
puters. On which subject * , , 

The big news is that Modula-2 runs 
on the Sage II computer, Modula-2 is 
the new language by Niklaus Wirth, 
the inventor of Pascal, If I'd known 
about it, I might not have started the 
Pascal Prime Project; Modula-2 is 
supposed to have most of the fixes 
weVe all wanted for Pascal, plus a lot 
of Other features, 

(Tl\e Pascal Prime Project is a 
meeting of publishers of Pascal im¬ 
plementations for microcomputers; 
the meeting will, we hope, establish 
some standards for Pascal exten¬ 
sions* ) 

Pascal was intended as a teaching 
language, to be "compiled" on paper 
by instructors. A lot of people liked 
it, and transformed it into a "real" 
programming language* It was 
limited, particularly in text-handling 
and I/O (input/output) features, but 
it attracted a lot of adherents. 


Modula'2 (short for modular lan¬ 
guage) was intended from the begin¬ 
ning as a full-fledged language* It was 
produced by Wirth after nine years' 
study of the problems of Pascal, in¬ 
cluding a year's sabbatical working 
with Mesa, the 'Pascal-like" Xerox 
internal-development language. 
Modula-2 is supposed to have all of 
Pascal's desirable features, plus cor¬ 
rections for all its drawbacks. 

Well see* 1 only just have it run¬ 
ning, so 1 can hardly claim to be an 
expert* On the other hand. I've liked 
everything I've seen so far. Modula-2, 
as the name implies, is compiled in 
chunks; once a chunk is working, it 
can be put into a library, accessible to 
any program that wants it. No more 
endless compile operations! 

In particular, all Modula-2 I/O is 
"magic"; each implementation comes 
with a standard library of I/O 
routines that look a lot like an 
operating system* Programmers 
simply import them from their black 
box, and once they're available, in¬ 
voke them as standard procedures* 
For example, you could have a 
module of CP/M I/O routines* It 
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Computer OEMs: 
Now’s the time to 
team with Attos. 



As an OEM, you're aware there’s a lot of 16-bit computers 
on the market* But what you may not be aware of are the 
many advantages to doing business with ALTOS^^' Computer 
Systems. Here's just a few: 

0 Altos currently offers the broadest range of cost- 
effective. single and multi-user 0086- and 60000- 
based computer systems* 

0 Altos supports the most popular commercial 
operating systems (XENIX'/UNIX." IV1P/M-86.™ 
MS'-DOS* OASlS-16. PICK, RM/COS,™ and UHIX 
System IIT) plus most high-level languages* 

0 Altos microcomputers can run more existing appli¬ 
cations software than any other computer in the 
world. 

0 Altos offers a large selection of utilities and 

compilers for converting existing ZBO*^ and mini¬ 
computer applications, such as those written in 
DEC's^ DIBOL" 

0 Altos provides full communications support: both 
local networking and remote communications* 

0 Altos provides the widest range of 5^4" and 8'' 
storage options, including floppy, Winchester disk 
and mag tape backup. 

0 Since 1977, Altos has delivered more than 35.000 
multi-user systems and peripherals to satisfied 
customers throughout the world. 


0 Altos backs its computers with responsive, world¬ 
wide service and support* (Customer Service 
Division of TRW, Inc. in the U.S.) 

If you're an OEM looking to remain on top. now's the time 
to team with Altos. Call, write or clip the coupon today. 


□ 

□ 

□ 


Please send me more information on Altos* single 
and multi-user 8086- and 68000-based computer 
systems. 

My application is_^__ 


Please have an Altos representative contact me. 

Name_Title_ 

Company_ 

Address _____ 


City/State/Zip__ 

Phone (_)_ 

Mail tO: Altos Computer Systems* Attn; Marketing Services, bt-3 
2641 Orchard Park Way. San Jose, CA 95134. Telex 470642 ALTO Ul 

800'538-787Z (In Calif., 800-662-6265) 


[ALa»l 

COMPVTB) SySTBMS 


Packed with more value for OEMs 


AOTOS ts I refflstarad tradfimark of ABos Computer Systmu. 8CS6 ks a pftsdijct of intes Corporaticwi, SQOOO is 3 prxiuct of ftfoteroEa. inc. ZSO is a trpttemarK arid product sf ZiJog. Inc. XENlK snd MS are tradeuigiits of 
Microsoft Cofpfltetlon. XENIX Ss 3 telcrocornputer Implementation of tJia UNIX operating awstem. UNIX Is a trademark of Bell Laijoratones. RM rCOS Is s trademark of Ryan-McFarland. Inc. MP/M-0e Is a tradefTHrK of 
Difjitsl Heseaith. Inc. OASI^-tS a product of Phase One ]nc- PICK ks a product of PicH B Assodetes ehiJ PkcH Computer VklbTHs. PEC ks a rostered trademarfi and [Xbol \ s . a trartenarh CFf Dkgitai Equkpiment 

Corporation. UNIX 111 is a tracterhafH of lAtetem Etectric, 


*1983 Altos Computer 
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would contain error-handling 
routines—including the infamous 
BDOS errors, but supplemented with 
real information as to what has hap¬ 
pened and what you should do now. 

Note that the I/O routines are not 
part of the compiler. On the other 
hand, once theyVe been perfected 
and tested, they need never be com¬ 
piled again; in fact, the compiler will 
complain if you try to compile (or 
link in) more than one version of the 
routines. The bottom line is that a 
good Modula-2 package should make 
I/O at least as convenient as CP/M 
or the better grades of BASIC—with 
plenty of capability for improvement 
if wanted. 

1 don't really know what that 
means in terms of compiler writing 
problems, but I don't have to care. 
From the user's point of view, many 
of Pascal's I/O problems vanish, and 
that's what's important. 

The only microcomputer im¬ 
plementation of Modula-2 that I 
know of comes from Volition Sys¬ 
tems, a group of computer hackers 
from the San Diego area. Its 


Modula-2 comes with a thick stack of 
documents, including Wirth's book 
Programming in Modula-2. Volition 
Systems claims that a good Pascal 
programmer can become proficient in 
Modula-2 within a week. I can't 
vouch for that, not having had a 
week at it yet, 1 can testify that the 
documents seem to be written in 
English, and I've had no problems 
with the (rather small) parts I've 
waded through. 

Late addition: Logitec of Los 
Gatos, California, promises a 
Modula-2 native-code compiler for 
the 8086 computer before June 1983, 
At present, at runs on Niklaus Wirth's 
machine in Switzerland. 

My initial reaction to both the lan¬ 
guage and Volition Systems' im¬ 
plementation is positive. A few of the 
language constructions seem a little 
odd, and I know I would not have 
done certain things quite the way 
Wirth did—but they do make sense; 
at least those I've encountered do. 
Unlike my first experiences with 
Pascal, I don't find myself continually 
wondering, "Why the daylight did he 


do thatV 

As 1 said, we'll see, fust at the mo¬ 
ment, the only thing we have here 
that can run Moduia-2 is the Sage; 
that's not a problem, because the 
Sage works beautifully. By next 
month we'll have thrashed it about, 
and I'll be able to report benchmark 
times and things like that. Mean¬ 
while, our love affair with the little 
Sage II continues; if you like UCSD 
Pascal and the "Scud" (UCSD p-Sys- 
tem) operating system, you'll love 
that machine. 

Volition Systems' Modula-2 runs 
on virtually any machine that can run 
p-System Pascal; in particular, that 
includes the Apple II and III as well as 
the Sage, 

More Good News 

One of the best things that hap¬ 
pened to microcomputers in 1982 was 
the pseudo disk: a system for fooling 
your computer into thinking that a 
bunch of memory is a disk drive. This 
really speeds up compilations, assem¬ 
blies, and other tedious work. 

I'm told it started in England under 
the name "Silicon Disk/' My first ex¬ 
perience was with the "Warp Drive" 
developed by G&G Engineering (San 
Leandro, California); this used the 
8088 in a Compupro 816 dual-pro¬ 
cessor computer to turn superfluous 
ordinary memory into a pseudo disk. 
Later, that got modified into what is 
now called M-Drive, and 1 use it alt 
the time. 

Then came Semidisk—a board 
especially intended to be a pseudo 
drive; unlike the Compupro M-Drive 
that required a dual processor and a 
direct-memory-access disk controller, 
the Semidisk board would work with 
any S-100 system, (There are also 
versions for the IBM Personal Com¬ 
puter.) We installed it in our Com¬ 
pupro as the N-Drive, and I've happi¬ 
ly used it ever since. 

Comes now the Compupro 
M-Drive/H. This, too, is a half¬ 
megabyte pseudo-disk board that can 
be connected to any S-100 system. It's 
a little faster than the Semidisk, 
although you won't notice that unless 
you're using a superfast processor, 
M-Drive/H lists for about $100 less 


CARTRIDGE RIBBONS FOR 

APPLE PRINTERS 

NEC 8023A 

C. ITOK PROWRITER 
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MX-80 MX-100 

m”EA *129.“00Z 

DUAL SPOOL RieBQNS FOP 

OKIDATA 

PRINTERS 

aO, 82.83 
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84 *5.“ *64.®* 

LABEL 

SPECIAL 

$0 99 

/k 

(SK MIN) 

1 ACROSS 3 . i IS 16 CONTINUOUS LASELS 

MAXELL 
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DUAL DENSITY 
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CONCEPTS 

FLIP^NTILE 

DISC STORAGE BOX 

HOLDS UP TO 60 DISKETTES 
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COMPLETE LINE OF OTHER RIBBONS AVAILABLE. PLEASE CALL 
ALL ABOVE PRtCES INCLUDE SHIPPING 

Chedk-Mate 

51 DI AUTO DR. P.O. BOX 103 

RANDOLPH, MA 02368 

TOLL FREE 800-343-7706 IN MASS 617-963-7694 

WE ACCEPT MASTER CARD & VISA 
MASS RESIDENTS ADD 5% SALES TAX 
PHONES OPEN 9AM-7PM EASTERN TIME 


300 May 1983 © BYTE fVbliaitions hue 


Circle 91 on Inquiry card. 


















Now your computer can say anything and say it weii. 
Introducing the Votrax Personai Speech System. 


Quite articulate. 


Friendly to humans. 


The unlimited vocabulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe¬ 
sizer available today. Its highly 
articulate text-to-speech translator lets 
your computer properly pronounce 
conversational words at least 95% 
of the time. 

For all those 
unusual words and 
proper names, you 
can define an excep¬ 
tion word table and 
store your own translations. 

And remember, the entirely 
self-contai ned Votrax PS System 
gets your computer talking 
without using any valuable 
computer memory- 



Designed to look like a printer to 
your computer, the Votrax PS System 
is extremely easy to use. It can be used 
in tandem wnth your printer without an 
additional interface card. Both serial 
and parallel ports come standard, 
allowing you to connect the Votrax PS 
System to virtually any computer. 
Speech, music and sound effects are 
a PRINT statement away. 


Built-In versatility. 


Much more than just a voice 
output device, the Votrax PS System 
lets you mix either speech and sound 
effects or speech and music. A 
programmable master clock and 
350 programmable frequencies 
give you unmatched control of speech 
and sound effects. 

The Votrax PS System offers user 
expandable ROM for custom applica¬ 
tions, user down loadable software and 
sound effects subroutines for easy user 
programming. Its programmable 
speech rate provides more natural 
rhythm, while 64 programmable 
amplitude levels give you greater con¬ 
trol of word emphasis. 

Actual size: 12.2 x 4.5x 2.6" 



What to say after “Hello”, 

Businesses w'ill appreciate spoken 
data transmission, narration of graphic 
displays and unmanned, oral product 
demonstrations. Spoken verification of 
data input w'ill make computers much 
easier for the blind to use. School chil¬ 
dren can receive comprehensive 



The Votrax Personal Speech System 
is covered by a limited warranty. 

Write Votrax for a free copy. 

500 Stephenson Highway, Troy, Ml 48084 


computer instruction with voice text¬ 
books as well as spoken drills and 
testing. And then, late at night, you can 
make those adventure games explode. 

A quick Ttst. 

D Highly articulate Votrax text-to- 
speech translator. 

350 programmable frequencies for 
speech/sound effects. 

□ 64 amplitude levels. 

□ Simultaneous speech and sound effects 
or speech and music. 

□ 8 octave, 3 note music synthesis. 

□ Serial and parallel interface standard. 

□ User programmable master clock. 

□ User defined exception 
word table. 

□ User programmable speech 
rate, amplitude and inflection. 

□ User expandable ROM 

for custom applications. 

□ User downloadable 
software. 

□ 3,500 character 
input buffer: sub¬ 
divisible fora printer 
buffer. 

□ Internal speaker and external 
speaker jack. 

n Real time clock and 
8 user defined alarms. 

O Oral power up and error prompting. 

□ X-on/X-off and RTS-CTS handshaking. 

□ Programmable Baud settings (75-9600). 

□ Interrupt driven Z-80 microprocessor. 

□ Parallel/Serial interconnect modes. 

□ Proper number string translation: the 
number “154” is pronounced “one 
hundred fifty four”. 

To order, see your local computer 
retailer or call toll-tree 

1-800-521-1350 

Michigan residents, please call 
(3 13) 588-034L MasterCard, VISA or 
personal check accepted. The price is 
$395 plus $4 for delivery. Educational 
discount available. Add sales tax in 
Michigan and California. 

© VOTRAX 1982 
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than Semidisk; both are sold at dis¬ 
counts by various mail-order houses* 
Neither is at all difficult to install 
given familiarity with CP/M and the 
innards of your system, (If you don't 
know or care what a number in base 
16 is, find someone who does before 
trying it,) 

You can put in more than one 
M-Drive/H if you need a pseudo disk 
larger than SOOK bytes; or you can 
get a full-megabyte Semidisk board 
for $2995, Tve never needed more 
than half a megabyte, so IVe tried 
neither method, but IVe no doubt 
both would work. 

There seem to be as many new 
sources of pseudo-disk boards as 
there are manufacturers of memory 
boards, so I expect competition will 
drive the price down a lot during 
1983, 

Lobo Howls Again 

Barry Workman of Workman and 
Associates has his new Lobo, Lobo 
calls it a Max-80, Barry calls his 
Ralph, As far as 1 can see, it was love 


at first sight. 

The Lobo comes with a completely 
reprogrammable keyboard and exten¬ 
sive documents; there's even a disk 
source for both the keyboard and the 
screen codes. Thus, if you want the 
key that most people believe is the 
to be the Return key, you can set 
things up that way. If 1 ever get one, I 
probably will change the key tops; I 
can't say I care for the Teletype key¬ 
board layout Lobo has chosen 
(although my late mad friend would 
have liked it, and my colleague 
Robert Silverberg is used to a key lay¬ 
out that has quote marks above a 
number) , . , 

It has a lot of neat features, such as 
a built-in, battery backup clock; also, 
a controller able to handle 8-inch, 
5V4-inch, and hard disks, all at the 
same time and in any combination. 
For those unable to afford an S-100 
system with Semidisk or Compupro's 
M-Drive, for $95 extra the Lobo 
comes with an additional 64K bytes 
of memory plus software to turn that 
memory into an l-Drive—that is, to 
fool the system into thinking that the 



BABY BLUE ™ 


THE “PLUG IN” SOLUTION TO SOFTWARE 



SOFTWARE SELECTION: BABY BLUE^" your IBM Ptrsijnal Compuitfr 

and aJlows you to run nearly 50(10 ptipularCP/M® software pm|jrams. 

SOFTWARE VERSATlLm^: The BABY BLUE includes three sptxial 

■'utilify ■ soirware pro^'rams ar rtu adJiiioml cosr, making your computer very versaciie. 
SOFTW'ARE SAVINGS: BABY BLUE^*' ss now uvaikble bundled w^irh WordStar^", 
MailMefge^“, Pmuml Pearl’* and WiindeKklc’* far only That’s lour applkations 
programs plus BABY BLUE^* for only S995- 

ADDITIONAL MEMORY: BABY BLUE ^jvts your compucer (AK of addii ioml 
main memory, 


If you are iiHikin^ for software . . , , BABY BLUE’" is the sol ue ion! 



Buy BABY BLUEat your microcompuier deuler. 


MIcrolag Inc, 

222 Route 59, Suffem, NY 10901 
(914) 368-0353 


Microlog is a subsidLary of 
TenTiinal& Unltmiied [niemaiioriat, Inc. 

Dallas, TX (NASDAQ: TUII) 



extra memory is a small, but very 
fast, disk. 

The Lobo processor is a 5-MHz 
Z80A, making it faster than Alex's 
4-Ml-Iz CCS S-100 machine, and 
nearly as fast as Zeke 11, my Com- 
pupro 6-MHz Z80B. Indeed, the Lobo 
nans as fast as the 8085 in my Compu- 
pro 816 dual-processor machine, 
since we had to slow that down to 5 
MHz to accommodate Jim Hudson's 
8087 math chip. 

All in all, at $820 ($915 with the 
extra 64K-byte memory) including 
CP/M 2,2, the Lobo is a strong can¬ 
didate to be one's first machine. If 
you get one, consider getting the 
Zenith 12-inch Green Screen, which 
IVe seen at Priority One for as low as 
$89.50* I think it's slightly better than 
the Amdek that Lobo sells, and costs 
less. You'll also need disk drives; but I 
note that dual-drive 8-inch systems 
(single-sided) complete with case and 
power supply can be had for as low as 
$600, and are regularly for sale at 
considerably less than $1000. 

There is this problem: Lobo does 
not furnish the source to the CBIOS 
(customized basic input/output sys¬ 
tem; the "hooks" by which your sys¬ 
tem talks to CP/M); and this means 
that you can't be sure that all disk 
systems will work properly with the 
Lobo, You can assume that all those 
Lobo sells will work, of course; but if 
you want to replace them, or you 
already have disks, you take your 
chances. 

I don't understand why Lobo 
doesn't give you the CBIOS source. 
It's not as if it were a valuable secret, 
and I must have a score of letters de¬ 
tailing awful problems that would 
never have arisen if my correspon¬ 
dents only had the source to the 
CBIOS* With all-in-one package sys¬ 
tems like the Osborne, there's not 
such a strong need for the CBIOS 
source. After all, Osborne has a big 
network of dealers to provide support 
for purchasers who get in trouble, 
and you're not supposed to be adding 
non-Osbome stuff to the machine 
anyway. However, systems like the 
Lobo are useful in large part because 
of their flexibility—but not having 
the CBIOS reduces that flexibility by 
a lot. 
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Your Own University Library Oniine At Homel 

If you're free between the hours of six and midnight 
moke a date with one of the world s fastest most 
powerful onlineJnfornrtotion services — at a fraction of 
what rt would cost during the business day. All you 
pay is a S50 registration fee to receive your classified 
user's password. Then, any evening, you can surrtmon 
up a wealth of information for as little as 56 per hour 

Technical and scientific abstracts. Medical journals. 
Government studies. Business Indexes. Major 
newspapers. BRS/ARER DARK gives you access to the 
same comprehensive data files us^ by BRS Seorch 
Service subscribers, which include major corporations 
and reference libraries throughout the world. All 
irkstantly accessible with simple, interactive language. 

Of course, BRS/AFTER DARK also gives you valuable 
peripheral services like a home-computer Newsletter 
and nationwide communication via electronic mail. 

Plus, shop-at-home services and instant software 
delivery programmed for the very near future. 

Don't let another evening go by without BRS//WER 
DARK. All you need is your phone and any dial-up 
system terminoL For more intormotion about 
BRS/AFTER DARK, just fill out the coupon. 





AFTER DARK 


Sign me up os a BRS/AFTER DARKsubschberfor a one¬ 
time subscription fee of 560. (Basic user's rate as low as 
$6 hour.) 

□ Chcrge to MASTER CARD/VISA (circle one) 

Acct. No. _____Expires- 


BY583 


□ Send more information 

Signature_ 

NAME_ 


ADDRESS- 


CiTY- 


-SFATE- 


-ZiP- 


Moil to: BRS • 1200 RT 7 • LATHAM. NY 12110 • (518^ 783-1161 
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Hank: Here's the report you've been 
ivaiting for Hope you put your system 
on automatic and didn't wait up. 


To all reps: Price changes on follow¬ 
ing items effective immediately: 
No, 10-1 HA. 10-114A: 10 AL 


Tkke that, bud, (And retaliate fast. 

I know phone rates are low now. 
hut game's cutting into sack time.) 


PJIt7GR;IAf$ 


Your computer’s telephone. 



Wouldn't it be great if. somehow, you 
could connect your computer to your 
accountant's, cfowo the street? Tb the 
PC at the branch office, upstate? 
Or to your favorite chess challenger, 
across country? 



With a telecomputing system by 
Hayes, you can. 

Quiddy Easily. And for the price of 
a mone call. 

Hayes Smartmodem. Think of it as 
youi computer's telephone. Hayes 
Smartmodem 300, and the faster 
Smartmodem 1200. work with any 
computer with an RS-232 I/O port 
They allow you to communicate, 


over ordinary phone lines, all 
aaoss America, 

But any modem will send and 
receive data, 

Smartmodems also dial answer 
and disconnect calls. Automatically. 
Without going through the telephone 
receiver, making them far superior 
to acoustic coupler modems. 

Choose your speed: choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps 
and communicates at 300 bps. 
For longer distance and larger 
volumes. Smartmodem 1200 
communicates at 1200 bps or up 
to 300 bps, with a built-in seleaor 
that automatically detects trans¬ 
mission speeds. 

Both work with rotary dials, 
Touch-Tone* and key-set 
systems; connect to most 
timesharing systems; and 
feature an audio speaker 
Either Smartmodem is a perfect 
match for many different computers. 
And if you have an IBM PC, Hayes 
also provides the perfect communi¬ 
cations software. 


Smartcom II™ We spent a lot of time 
developing our software, so you can 
spend less time using it. Smartcom II 
prompts you in the simple steps required 
to aeate. send, receive, display, list, 
name and re-name files. It even receives 
data completely unattended—especially 
helpful wnen you're sending work from 
home to office, or vice versa. 

And if you need it. there's always 
"help" One of several special functions 
assigned to IBM function keys, this 
feature explains prompts, messages, 
etc. to make communicating extra easy 
With Smartcom II. it is. The program 
remembers communication parameters 
for 26 different remote systems. Just 
punch a key, you're all set. 

You can treat dial-up and log-on 
sequences the same way. In £ct. Smart- 
corn 0 comes with codes already set up 
for four popular infonnation services. 
COMPUSERVE®DIALOG'S KNOWLEDGE 
INDEX?'^ DOW JONES NEWS/RETEIEVAL® 
SERVICE, and THE SOURCE?"* AMERICAS 
INFORMATION UTILITY^"* Procedures 
for obtaining an account with each of the 
services are included in the Smartcom II 
manual But that's not all 
Special offers for Smartcom 11 

ownersl Dow Jones 
News/Retrieval 
Service has a special 
introductory offer for 
Smartcom II owners. By calling a toll- 
free number, they receive a free 
pass word and one free hour of service 
anytime after 6:01 p.m., local time. 

You'll also be entitled to a valuable 


Special offers 

(D Hayes 
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subsaiption ofiFer for THE SOURCE. 
Smartcom II owners who subscribe to 
THE SOURCE will receive one free 
hour of daytime service. 

Like all our products. Smartcom II 
and both Hayes Smartmodems are 
backed by excellent 


documentation and full support from 
us to your dealer. 

So see him today. Break out of 
isolation. Get a telephone for your 
desktop computer. 

Hayes Microcomputer Products. Inc., 
5923 Peachtree Industrial Blvd., 
Noraoss, GA 30092.404/449-S791. 


Soiartiton] U is a trademark of Haytes Miaocotnpulsr 
Products, tne. 

"TM Atnedczn Itelephone and Dblegraph 
* 'IBM Is a re^tiered trademark ot Internationa] Business 
Machines. Corp. 

© 19SI Eiayes Mlciocomptitei Products. Inc. 

Sold only in the tJ .S.A. 

COMPUSERVE INFORMATION SERVICE is a rostered 
trademark of CompuServe. Incorporated, an H £ E Stock 
Company 

KNOWLEDGE INDEX is a service mark of DIALOG 
Irrfonnation Services, Inc- 

DOW JONES NEWS/RETRIEVAL is a registered trademark of 
Chjw Jones |l Company. Inc. 

THE SOURCE and AMERICA'S INFORMATION UTILmf are 
service marks of Source l&lecomputins. a subsidiary of Ihe 
Reader s Digest Association. Inc. 


Anyway, Barry Workman and my 
son Alex like their new Lobo, Me, Til 
continue to reserve opinion until IVe 
watched for a few months; but Ill ad¬ 
mit that Tm impressed by what IVe 
seen so far. 


Things My Postman Brings Me 
A lot of people seem to think Fm a 
last resort for advice. Sometimes I 
can help, but fair warning: I try to 
answer all my mail, but work here 
ebbs and flows, and when it's at flood 
tide it can take weeks to months for 
me to get at something. 1 apologize. I 
was brought up to believe one should 
promptly answer one's mail, and 
John Carr and 1 try; but some days 
the press is just too much, and letters 
get into places they shouldn't, from 
which moldering pOes they surface 
only by accident, 

IVe recently received a stack of 
horror stories. One, from Professor 
R, W. Marks at Villanova, con¬ 
cludes: 

The sum total of my experiences have 
led me to several rules for microcom¬ 
puter buyers. (1) Will an abacus do? 
That iSt will the grief you have to put 
up with be compensated by the advan¬ 
tages of a big machine rather than a 
toy? (2) Dont be misled by the size of a 
company. As Lily Tomlin says, 'We rc 
the phone company. We don't care. We 
don't have to." XXX and YYY (two 
large mail-order dealers) don't care. 
They don't have to. 

INote: 1 don't name the two firms, 
because IVe had no bad experiences 
with the one, and no experience at all 
with the other. As a matter of policy, 
I insist on several instances before 
naming names, . . J, E* P.) 

Unless you want to learn one hell 
of a lot about the S-100 bus and the 
BIOS and the other pieces of alphabet 
soup, buy a system already integrated, 
or pay someone to do the integration. 
Tm not very impressed with what Ap¬ 
ple offers for the money, hut the thing 
runs as soon as you plug it in, (4) Under 
no circumstances trust salesmen or 
manufacturers to tell you anything re¬ 
motely close to the truth about a prod¬ 
uct before you buy it. You will get all 
the rude surprises only after you have 
paid for the thing . . . 

(5) Don't assume that expensive 
pieces will come with manuals. 


Circle 213 on inquiry card. 


Dr. Marks describes one ex¬ 
perience: he bought a T,EJ. main¬ 
frame from Jade, It arrived, and . . , 

I discovered it had come without any 
documentation, missing the main fuse 
and fuse cap, and seriously dented in 
one comer. 1 immediately called Jade 
and was told (no joke) that it loos sup¬ 
posed to come without documentation, 
fuse, or fuse cap, and they were sorry 
about the dent, but it wasn't a Jade item 
and they were not responsible . , . 

Eventually, through persistence, he 
got someone at Jade to admit that the 
box was supposed to have docu¬ 
ments; and finally they arrived. (Dr, 
Marks found them "surprisingly 
good,") 

The story goes on, but the point is 
made; in dealing with mailorder 
houses, bigger is not necessarily bet¬ 
ter; and you'd better be prepared to 
be patient. Perhaps then, one should 
go to a computer store? Its time to 
hear from another reader. 

Larry Hansford, a systems consul¬ 
tant in New Carlisle, Ohio, says: 

A typical scenario is a businessman 
who goes to the nearest computer store 
and tells the salesperson that he needs a 
computer for accounting and word pro¬ 
cessing. He walks out of the store with 
boxes in hand containing a computer, 
printer, software, supplies, and very lit¬ 
tle idea what to do with it. 

Some time later, I get a call from an 
irate businessman who feels he has been 
taken advantage of. Unfortunately, he 
probably has been! I have been less 
than impressed with the knowledge of 
the salespeople in most of the computer 
stores. Their goal is to get a commis^ 
sion, not to make a satisfied customer. 
Most are, however, near experts on 
computer games of any and all types. 

1 appreciate the resulting business I 
get, but I resent having to clean up the 
mess. If they'd gotten competent advice 
in the first place, they'd have paid less 
and gotten more. 

Unfortunately, both my corre¬ 
spondents are right. Buying parts by 
mail order can, if you're not careful, 
bring you unrelieved grief; but going 
to the local computer store can be an 
even less satisfying (and more expen¬ 
sive!) experience. What, then, is one 
to do? 

One solution is proposed by Erwin 
Strauss, sometimes known to science- 
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fiction conventions as the folksinger 
Filthy Pierre (indeed, his letter is 
signed Filthy). Strauss complains that 
my advice, namely that one should 
deal with systems-integration 
specialists who know what they're 
doing, is impractical* "Poumelle," he 
says, "gets special service because of 
his BYTE connections, and as for that 
nighttime visit by Tony Pietsch, 
that's like the New York Times' 
restaurant critic asking a top chef to 
whip up something and deliver it* For 
us mere mortals, it's more like getting 
a neurosurgeon to come over at mid¬ 
night to put on a Band-Aid: if we suc¬ 
ceed, we'll need scientific notation to 
figure the bill/' He continues: 

I have some advice thafs more prac¬ 
tical. First, choose a computer thaFs 
been widely promoted (preferably on 
TV) for at least a year. Jerry may dream 
about the day when makers ”no longer 
use their customers as a quality-control 
department ," hut for now the best thing 
is fo let those who always have to he 
first o« the block be the guinea pigs. If 
there hasn't been a big stink about a 
heavily hyped machine after a year, it's 
probably not too had. This rule also 
means there'll probably be a service 
shop near you that's seen a good num¬ 
ber of broken computers come in over 
the counter, so they should be able to 
diagnose accurately, and fix quickly, 
the problems that are characteristic of 
your machine. 

Of course, this cuts the field down to 
names on the order of IBM or Apple or 
Radio Shack and such. / can already 
hear Jerry mooning over the features of 
his Godhout and Televideo and 
suchlike gear; but a novice has no 
business with that level of equipment. 

Strauss goes on at some length, 
ending by saying that if you have un¬ 
limited money ("as long as it stays 
within, say, four figures") you should 
pop for an IBM PC; otherwise, get a 
TRS-80 Model HI. He's not so certain 
about the Apple II (despite its wide¬ 
spread publicity), and he hates the 
Apple III. He concludes, "Whatever 
the off-the-shelf system you get, you 
can be sure that it won't do 
everything you like, and it won't do 
much of what it does quite as handily 
as you'd like* But it will be service¬ 
able, and at an affordable price, and 
with a minimum of start-up hassle." 
That's one opinion. I have another. 


How to Buy a Computer 
First, regarding Strauss's comment 
that "a novice has no business with 
that level of equipment," 1 couldn't 
disagree more. True: I certainly 
wouldn't aim a novice user at one of 
Bill Godbout's newest state-of-the-art 
systems; but then neither would Dr, 
Godbout. Tony won't let me have 
some of the new stuff I own until he's 
thoroughly bashed it about and 
found its limits. 


Buying by mall order 
can, if you're not 
careful, bring you 
unrelieved grief. 


However: because a company is 
out at the frontiers of computer tech¬ 
nology doesn't mean it can't and 
doesn't make good stuff for the or¬ 
dinary user. Indeed, Compupro is an 
excellent example: here in this room I 
have three of its systems. One is Zeke 
II, the ZSO I'm writing this on now. 
The Z80 has been around so long that 
it's practically old hat; and Zeke II is 
utterly reliable, quiet, and operates 
nearly invisibly. 

(True: we have customized the 
screen output and keyboard on Zeke 
II; but the system itself is very much 
standard from Compupro, and it 
works quite nicely with either the 
Televideo 950 or the Zenith Z-19 ter¬ 
minals,) 

The second is an 8085/8088 dual¬ 
processor computer, as staid and 
stolid as you can get nowadays. 
When we first brought it up, Compu¬ 
pro was the only outfit that had a 
dual-processor machine, and I cer¬ 
tainly wouldn't have recommended 
the system to a beginner; now it has 
become a standard, and consultants 
like Bill Grieb and Colin Mick recom¬ 
mend dual processors for vanilla 
systems. 

Moreover, you can get a good 
S-100 system for at least no more 
than you'd pay for an IBM with com¬ 
parable capabilities, and I for one 
prefer the more flexible system. My 
motto remains, "Iron is expensive, 
but silicon is cheap." With an S-100 


system you can upgrade for less than 
with anything else I know of; and 
upgrades can be very significant, 

I see many exciting new systems in 
development: 16-bit systems, even 
32-bit systems, all upward-com¬ 
patible with what I have at present. 
Right now all I have to do to make 
my 6085/6088 dual processor into a 
66000 system is replace one board; all 
the memory, disk drives and con¬ 
troller, modem, I/O boards, and such 
like will work fine. 

My third Compupro machine is ut¬ 
terly experimental, with a 12-MHz 
8086 board. Now I certainly wouldn't 
recommend that for a novice; not this 
year, anyway. Next year, though, 
might be a different story. 

Moreover, my experience with 
TRS-80 and Apple systems hasn't 
been as pleasant as Strauss implies 
yours will be. We hadn't had our Ap¬ 
ple a month before it required major 
repairs; its switching power supply 
blew and took with it the mother¬ 
board and every card in the system. 
Then we had the experience of updat¬ 
ing our DOS (disk operating system): 
more than $60 for a single ROM 
(read-only memory) chip and a disk. 
This wasn't to get a new DOS, you 
understand; it was merely to update 
what we had. Now, they tell me, Ap¬ 
ple won't even let you off that easily. 
In the future it will cost a great deal 
more to upgrade an old Apple II, 

In fairness, I have to say that Carl 
Helmers has had five Apples for 
years. All run UCSD Pascal. His total 
repair bills for all five machines sum 
to less than $500. Carl admits the 
machines are limited, but he has no 
complaint about their reliability. 

What he calls reliable, though, is 
not my definition. 1 agree with Bill 
Godbout: "If the error rate is high 
enough to measure, it's too high," I've 
watched a lot of computer users 
shake cables, reboot disks, flick 
switches on and off, and in general 
put up with glitches that would have 
me on the phone to Tony Pietsch in 
seconds. I trust my living to these 
machines, I cannot and will not put 
up with "rather more or less , , 

The Apple is great for Epyx's 
(marvelously fun) Crush, Crumble, 
and Chomp, but when I develop pro- 
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Optional cartridge 
disk for on-line/off-line 
backup storage of . 
L up to 5 megabytes m 
per cartridge, 
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UnforrmtEcd Per Drive 
Sux^e Ca^Hcity^ 
pEH-matt^ Per Drive 
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Environmental Specifications 
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0,CtS reserves the right to charge ipecrfications without notice or obligatJorL 


Convenience is what 
the revolutionary QX-10 plain language microcomputer 
is all about. And now it’s even more so. With 12 or 20 
megabyte mass storage systems manufactured by QuCeS. 

Now you can operate your new Epson QX-10 
at peak performance with the QuCeS hard disk subsystem. 
A lot more memory. A lot more speed. And convenience. 
QuCeS mass storage systems are so reliable that Epson of 
America uses them in its own offices. 

The new VALDOCS software system which runs 
the QX-IO Is supplied by Epson. QuCeS furnishes the 
utilities such as Format, Back-up, and Test Altogether an 
ideal marriage, with double-barreled convenience. 

Prices starting at $2595.00. 


Specifications 


12 Megabyte 20 Megabyte 




VheNttst 
Convenient 
Vhis Side of 
Shetsun 

The New Epson QX-IO 
and the QuCeS Hard 
Disk Storage System. 
Available Now at Your 
Local Epson Dealer. 




I!.j - 


178 Main Street Metuchen, New Jersey 08840 i 201 /548-2135 
Toll-free number: (800) 631-5944 
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grams in UCSD Pascal or Modula-2, 
Ill use the Sage, and 1 wonl regret the 
extra $15CX) it costs. 

As to oar TRS-80 Model I, we 
trashed that sucker long ago. It was 
always unreliable, and repeated trips 
to the local Radio Shack outlet didn't 
help. The problem was that Tandy 
cut corners; 1 have a letter from a 
Tandy official referring to 'Ihe 
realities of the mass market," If 
you're selling 100,000 machines, sav¬ 
ing five dollars a unit can be sig¬ 
nificant—both in profits to the maker 
and misery to the user. Our system 
internally generated so much radio 
noise that anything additional—even 
an airplane using Doppler radar[— 
could cause it to spontaneously reset. 

We got the TRS-80 for the boys, 
but they were never happy with it. 
When they tried to use it, they might 
or might not be able to boot the 
system disk on the first try. There 
was always doubt as to whether 
they'd be able to save programs—or 
even save text they'd written. It was 
clearly an undesirable situation for 
young people learning to use and like 


computers, and eventually I got rid of 
it. 

Again, in fairness, 1 understand 
that a lot of people are happy with 
the new computers Tandy puts out. 
My point is that advertising budgets 
don't have that strong a correlation 
with system utility and reliability. 
Just because a system is advertised on 
national TV doesn't make it a good 
buy any more than "as advertised on 
NBC" is a guarantee that your new 
car won't be a lemon. 

Unfortunately, computer stores 
aren't the answer either. Example. I 
acquired a weU-cared-for, second¬ 
hand Apple 11 from Bjo Trimble, the 
Star Trek lady. It was an older 
machine. 

1 knew nothing about Apple com¬ 
puters. The boys pointed out that we 
had a bale of software, mostly Epyx 
games, that wouldn't run with the 
disk operating system that came with 
our Apple. They'd looked over the 
games and very much liked them, and 
birthdays were coming up , , , 

I could, 1 suppose, have studied up 
on Apples; but there's a lot to do 


here, and it wasn't convenient just 
then, so instead I packed the whole 
mess up and went out to Compuplus. 
After all, it specializes in Apples now, 
and I've been doing business with this 
outfit for more than five years, going 
back to the time when it was Com¬ 
puter Components and sold surplus 
equipment, 

I arrived. Waited patiently. Got a 
salesman. Explained that I had an old 
Apple II, didn't know what boards 
were in it, and was interested in how 
to upgrade it. 

The result could have been drawn 
up as a Doonesbury cartoon. The 
salesman cut loose with a string of 
jargon that certainly made no sense to 
me—and which 1 suspect couldn't 
have made sense to anyone else. He 
touted some games programs. 1 ex¬ 
plained that I had plenty of games 
programs. He mentioned printers, I 
told him 1 had a printer. 

I began to get the brush-off. Clear¬ 
ly, the commissions on bells and 
whistles for the Apple aren't worth a 
salesman's time; not that it mattered, 
because it also became clear that the 
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In Less Than 3 Minutes 

Your IBM Model 50, 60, 65, 75, or 85 
Electronic Typewriter 

can be an RS232C PRINTER or TERMINAL 



CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 

For additional information contact: 

CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 

92708 {714) 847-4141 
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Shipping & Hundting Charges 
Under $50.00 Under $50.00 
Purchase Purchase 

10% 5% 

15% 10% 

25% 20% 


*App|# drid Apple M are the trademark of APPLE C^mpi i wr 


pineapple 




tAUM 


(please add 5% shipping and handling) 


FEATURES: 

★ Fully compatible with Apple® 11 + 

★ Singleboard for easy assembly 

★ Popular 6502 MPU for large 
amount of software 

★ Game paddle connector on both 
sides of case 


* Built In 2-watt amplifier for realistic 
sound effect with volume control 

8 on board peripheral connectors 
for expansion 

* 14 key numeric key-pad 

* 5-amp switching power supply 


Easy to assemble! AM components are clearly silk-screened on the high quality double-sided 
mother board. All integrated circuits, 1C sockets, peripheral connectors, keyboard, switching 
power supply and the professional high impact plastic case are included. 


yentj^ 


5V4" disc drive from ^yenri 

100% IVIad^ In USA 100% Apple and Pineapple'* Compatible 
50% Faster Seeking Time Than Apple Disk II Drivel 

• 1 Year FuH Warranty 

• 40 Tracks 

• One of the Most Quiet Drives 

• Color and Shape same as the 
Disk II Drive 


Disk Drive $285.00 
Controller Card $ 65.00 
Controller Card with 13 Sector, 16 Sector AlAo Select $ 85.00 


The APPLE II LOOKALIKE COMPUTER CASE 


V # # Big Savings On Peripheral Cards ^ # 

Buy them in kit form. 

Ali cards APPLE ii and PiNEAPPLE compatibie. 

60 column card kit.t1 ZO.OO EPROM writer card kit 

(For 2708,6716.2732.676^,6532).889.50 

Printer Interface card kit {For Epson or Oki| $88.50 
New disk controller card kit 
(3.2.3.3 auto select)..$69.50 

PAL Color Encoder card (assembled).$88.50 


ZSOCPfM card kit. $110.00 

16K RAM card kit. $49.50 

Disk controller card kit.$59.50 

RS232 Irtterfaoe card kit.... $95.00 
16K RAM card (cabIMess) kit $69.50 


HEAVY DUTY SWITCHING POWER SUPPLY 
for Apple II, AP-ir and Pineapple™ Computers 


+5V at 5,0 Amp 
+12Vat 2.5 Amp 
-5V at 0.5 Amp 
-12V at 0.5 Amp 

Sse and mountirig holes are same 
as the ones used in the Apple E 


Model: THB-43H 


$145.00 ea. 
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Inside California 

Outside Calif. (IncL Mexico & Canada) 
Overseas 


Minimum Order $10.O0/Ca1if. Realdentfi 
add 6.5% Sales Tax. Phone Orders Accepted 
on VISA or MC ONLY. NO C.O.D. 8. Prices sub¬ 
ject to change without notice. 


STORE HOURS 
MON-FRI-10-7 
SAT—10-6 


The Alternative! The Compatible! 

The Affordable! 48K Color Computer Kit! 


6502 CPU MOTHER BOARD 

• 48K on board RAM (4116) 

• 12 K on board ROM (2716) h -g 

• U pper/lower case V'M 1 ^ 

• Composite-video output g S '£ 5 

, ■ ^ 

RC. Board Only $99.00 ©3. Complete Component Pack $250.00 
GUARANTEED TO WORK! BUILD fTIN 2 HOURS! 


LKB-3600-r4 Keyboard Case 

Keyboard Only $99.00 EA. Plastfc Case $35.00 EA. 


5V4" diskette sale 

All diskettes soft sector single-side double density with hub rings. 


wabasH 

#M43A 

10 pcs. 

$21.50 

100 pcs. 

$195.00 

\feibafim* 

#M526-0t 

$26.50 

$240.00 

ScolcK/ 3 M 

#744D 

$26.50 

$240.00 

ATHANA 

#475001 

$19.50 

$175.00 


APPLE ll-h COMPATIBLE KEYBOARD 


• Full ASCII code output 

• N-key ro!lover function 

• LED ON/OFF Indicator 


• LSI keyboard decoder 

• Upper/lower case function 


Made with high impact plastic. 

Color and shape are 
compafibie with the APPLE II 
Buy while they last 

$150 ea. 

Keyboard not Included 
with this price! 




















salesman didn't even know what was 
available. He never mentioned any of 
the stuff I'd come prepared to talk 
about, like Pascal, or a Microsoft 
Softcard. Fortunately the cashier was 
well informed and took the trouble to 
give me some advice; without her, the 
trip would have been an utter waste 
of time. 

Even so, 1 left thinking about a let¬ 
ter I got a year or so ago. It said, 
"Some day the salespeople in com¬ 
puter stores will be able to recognize a 
customer when they see one. Then 
maybe they can learn what to do 
when they find one , , /' 

Some computer stores are ex¬ 
cellent, Many more are not. Unfor¬ 
tunately, those who can tell the dif¬ 
ference aren't the customers with 
problems; it's precisely those who 
need help the most who can't tell 
whether the help they're getting is of 
any use. 

So What Do You Do? 

First, as I've said before: systems- 
integration consultants will earn their 
fees. True, Tony Pietsch isn't out 
looking for that kind of work now— 
but he was when 1 first met him. 
Filthy Pierre seems to have forgotten 
that when I met Tony he was a 
graduate student, and I was a science- 
fiction writer. This column grew out 
of my experiences, and, yes, 1 know 
I'm likely to get better than average 
treatment from people who know 
who I am now; but it wasn't always 
that way. 

How do you find good systems 
consultants? How do you find any 
other professional help? The same 
principles apply. People who know 
what they're doing leave a trail of 
satisfied customers behind them. The 
really good ones don't hesitate to give 
references: their previous customers 
are their best salespeople. 

Second, 1 do agree with Strauss on 
one point: unless you know what 
you're doing, don't go buy something 
brand new, particularly not from an 
outfit you never heard of. Wait for 
evaluations. Plenty of honest re¬ 
viewers are in this field. Read what 
they have to say; and if all the 
reviewers ignore a system, ask 
yourself why. It may be we know 


something. Most of us would rather 
write an enthusiastic rave than a 
negative review* I know I would. 
Third, ask yourself what you really 
want. Most of the horror stories I 
hear come from readers who tried 
buying their systems a piece at a time 
at sale prices. You certainly can save 
some money that way; but even if 
you're pretty sharp, you'll pay with 
your time. Take Barry Workman's 
Lobo system as an example: he 


Unless you know what 
you're doing, deal 
with people who do; 
don't try to outsmart 
the system. 


bought his disk drives on sale from 
Priority One* The Lobo worked fine 
first thing out of the box when con¬ 
nected to my Compupro drives; but it 
took a couple of days fooling with 
configuration jumpers to get it work¬ 
ing with Barry's new Siemens drives. 
If he hadn't been here, with access to 
Priority One's helpful salespeople like 
Keith Burgess and able to call Nor 
Singh, it might have taken a lot 
longer* 

And that, I think, is the real bot¬ 
tom line: unless you know what 
you're doing, deal with people who 
do; which is to say, don't try to 
outsmart the system. If people who 
seem to know about these small 
machines try to tell you that we 
haven't yet got to where a naive user 
can put together a business-quality 
computer complete with software for 
less than a couple of thousand 
dollars, perhaps you ought to listen, 

I don't know any magic way to get 
a system dependable enough to bet 
your livelihood on—serviceable, con¬ 
venient, complete with software—^for 
so-called home computer prices. I do 
see a lot of computers, and I know 
what I'd buy as of this afternoon; but 
that's a different thing. 

When Roland Green, the Chicago 
author who worked with me on my 
new book. Janissaries IL Clan and 
Crown^ wanted advice on a first 
system, 1 told him to look at the 
Osborne, It's not an optimum system. 


but I don't know a better beginner's 
package complete with software for a 
price Roland could afford. 

When 1 went looking for a replace¬ 
ment for Ezekial, my dormant friend 
who happened to be a Cromemco 
Z-2, I did have an advantage the 
casual buyer doesn't have: I knew 
most of the major software devel¬ 
opers, as well as a number of suc¬ 
cessful systems consultants. It seemed 
to me that people whose businesses 
depended on reliable equipment 
might have strong opinions on what 
was best; so I asked them what they 
used* When many more than half told 
me they had Compupro systems, it 
was enough for me, especially when I 
found that Tony had come to the 
same conclusion by studying the 
system specs; so that's what I bought. 
We sent in an order for the whole 
package direct to Compupro; and 1 
haven't been disappointed. 

When 1 go shopping again. I'll do 
the same thing; somehow 1 have more 
faith in the judgment of people like 
Richard Frank of Sordm and Mike 
Lehman of Digital Research than in 
TV advertisements. But that, I hasten 
to say, is my view. 

JRT Pascal, Revisited 

A few issues ago I mentioned that 
when my son Alex finished his Pascal 
Tutorial Package for the Pascal/M 
and Pascal/MTH- compilers, he in¬ 
tended to work one up using the 
$29.95 JRT Pascal compiler, 

1 was premature in that statement. 
Alex, it seems, has a wild talent: he 
carries a Murphy field about with 
him. Whatever Alex works with, it is 
very literally true that if something 
can go wrong, it will* He also likes to 
work things to their limits* 

Example: we were overhauling my 
Minimum Data Base for Barry Work¬ 
man, and Alex found bugs and failure 
modes that must have been in there 
for years without my noticing them. 
When I fixed those, he found others. 
Another example: when trying 
deliberately to create a run-time error 
to use as an example for the Pascal In¬ 
troduction, he found that Pascal/M 
will cheerfully allow you to divide by 
0, Not only does it not report an er¬ 
ror, but it thinks that 3/0 = 

Text continued on page 314 
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The Juki 6100 printer, it should 
cost a lot more than $6W. 


The new Juki modei 6100 ietter quaiity daisy wheei 
printer has lull features you'd expect to find on a more 
expensive printer. 

It can support word processing and graphic functions, 
print 18 CPS, and use a simpie drop-in daisy wheel. 

The 6100 has 10/12/16 pitch, proportional spacing, 
utilizes standard IBM Selectric typing ribbons, has 2K 
buffer memory [expandable to 8K). parallel interface, 
and both tractor feed and serial interface are available 
as options. 

That's only the beginning. 

Best of all, the low-noise Juki model 6100 is extremely 
reliable. 


You can pay more, but you can't buy a better 
printer than the Juki model 6100, 



Head Office: 421 North Midland Avenue, 

Saddle Brook, NJ 07662. (201) 796-8600 


Branch Office: 20437 South Western Avenue, 

Torrance, CA 90501. (2l3) 320-9001 
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Number One Add-Or 

ALL PRODUCTS ARE 
XT COMPATIBLE! 


Communicotions 



Communications 

Products 

1. 5251 Terminal 
Emulator 

2. Local Area 
Networking 
Product 


Async #1 


Clock 


Battery 


'map 


64-256K4 
Memory f 


CC>332 For use with 

- 

• An IBM 2780/3780 RJE 
Emulator • Supports Bisync 
poin t- to- poi nt comm u nications 
protocol • Allows file transfer 
between Host& IBM PC • Ideal 
for IBM System 34, 38, 4300 


• Features 64 K-256K 
Memory • One Battery 
Backed-up Clock 
Calendar (std.) • One 
IBM Compatible 
Async Port (opt.) 

• One IBM Compatible 


• Emulates IBM 3274 
Model 51C Control Unit 

• Emulates 3278 Display Sta 
tion • Emulates 3278 Type 
Printer • Optional 3770 Emula¬ 
tion • Cluster Controller 


• Programmable to com¬ 
municate in Bisync, SDLC, 
HDLC, and Async protocols, 
. Two Ports of RS 232 


AST products are available from Computerland, 

Entre\ CompyterMart and selected dealers 


Operation • Protocol Con¬ 
verter Support 


Parallel Printer (opt.) 

SEE US AT BOOTH NUMBER 2 
April 26-29,1983 Atlanta, Geo 














Products for isM PC 

Multifunction Cards 


All Multifunction Products include: 

• SuperDrivc “ - q Disk emulator Utiliti^ Progrom 

• Sup0rSpoor“ - o Printer Buffer Utiliti^ Progrom | 

Optional; Neui ConnectilLL ” Connector Mounting Brocket i 
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Async #1 




memory) • Clock 
Calendar std.) 

• IBM Compatible 
Async Port #1 (std.) 

• IBM Compatible 
Async Port #2 (opt.) 

• IBM Printer Port 
(opt.) • SuperDrive 


Printer 

Clock 

Battery 


Printer 


Clock 


(disk emulator 
(prog.) • SuperSpool 
? (print spooler prog.) 


Async #2 


Async #2 


64-512K 
(with MegaPak) 




Mega Pa k “ 




ConneetBLL™ 

NEW! AST Proprietory 
Connector Mounting Bracket 
(does not include cables 
shown in illustration) 
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• 64K-512K (with MegaPak) • Two IBM 
Compatible Async Ports (1 std., 1 opt.) 

• One IBM Parallel Printer Port (opt.) 

• One Battery Backed-upCIockCalendar 
(std.) • Ideal for Concurrent CP/M, MBA, 

.QoriciiC: onftiA/aro _ 


2372 Morse Avenue 
Irvine, Calif. 92714 
(714) 540*1333 
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Listing 1: Pascal/M compilution of the Silly program. 


prim pascal n: silly .pas 

Source file name^ options: N:SILLY.PAS, 

2. S#1 ?§\ SILLY levl (10234 bytes) 

writeln(foo \ ); (* note undeclared variable *) 

Line S, Error (jil04 <3p> = continue, <cr> =quit? 

writeln(foo) \ ; (• note imdeckred variable *) 

Line 5, Error #116 < sp > = continue, < cr > = quit? 

104: Undeclared identifier 

116: Error in type of standard procedure parameter 
1 Errors, 7 Lines, 10100 bytea not used* (ver 4.02) 


O.OE—bS, rather the opposite of what 
you'd expect infinity to look like* 
(Pascal/MTH- allows the division, 
but reports an error; it sets 3/0 equal 
to a very large number, which is more 
reasonable.) 

Something like that happened in 
analyzing JRT Pascal. It seems there 
are bugs in the compiler. Not terribly 
serious bugs; indeed, we found nearly 
as bad in Digital Research's Pas- 
cal/MTH- and Sorcim's Pascal/M. 
There's a difference, though. Whereas 
Pascal/M and Pascal/MT+ try to be 
standard Pascal, with nonstandard 
extensions, the JRT Pascal compiler 
doesn't* JRT is intentionally a non¬ 
portable dialect, and programs writ¬ 
ten in JRT Pascal haven't a chance of 
running under any other Pascal com¬ 
piler; worse, programs that will com¬ 
pile in standard Pascal blow JRT 
Pascal sky-high. 

Worse yet, though^ is the error 
handling, Pascal was designed as a 
teaching language, and it has a stan¬ 
dard set of error messages. They are 
numbered and have a standard for¬ 
mat, and experienced Pascal pro¬ 
grammers know most of them by 
heart* For example; 

Program Badhello (Output); 

BEGIN 

writeln('Hello, world.'); 
writeln('Foo') (* note missing ; *) 
writelnpHello again*'); 

END {badhello}. 

obviously isn't going to compile, 
Pascal/M and MT + give you a stan¬ 
dard message: 


Error 6, Illegal symbol (possibly miss¬ 
ing ; on line above) 

which is probably the most common 
error encountered in Pascal* That er¬ 
ror is rendered somewhat differently 
by JRT Pascal; 

— Semicolon expected 

This is reasonable, although it 
doesn't do much for teaching you 
what standard Pascal messages look 
like* However: 

Program silly (output); 

BEGIN 

writeln{'HelIo, world.'); 

writeln('Foo'); 

writeln(foo); (• note undeclared 
variable*) 

writeln('HeIlo again.'); , 

END {silly}, 

has far different results. The error 
messages generated by Pascal/M and 
and Pascal/MT + are shown in 
listings 1 and 2* These are about what 
you should expect* JRT Pascal 
generates the stuff shown in listing 3* 
Note that the only reference to an 
undeclared variable will have scrolled 
off the screen (it happens fast, too), 
and that there is no reference to the 
actual problem in the symbol table. 
The whole thing is pretty intimidating 
to someone just learning Pascal. 

Pascal/M and Pascal/MT + will 
show you where the error took place 
and offer you an opportunity to con¬ 
tinue* JRT Pascal doesn't print the 
line, doesn't continue, and doesn't 


Listing 2; Pascal/MT + compilation of the 
Silly program. 

mtplus n;silly,paB 

Pascal/MT + Release 5.5 

© 1981 MT MicroSYSTEMS, Inc. 

CP/M-80 version 


Source lines: 7 

Symbol Table Initialization 
Available Memory: 19933 

User Table Space: 15937 

V5*5 Phase 1 

Remaining Memory: 15975 

V5.5 Phase 2 

SILLY 


Error § 104 at line 5 
Last ID: FOO 

Type < space > or ''C 

Lines : 7 

Errors: 1 

Code: 137 

Data : 0 

Pascal/MT +5.5 Compilation Complete 

really identify the problem. 

There has been a great debate in 
Dr* Dohb's Journal about JRT Pascal, 
with one reviewer contending that the 
language has its uses. He says it's a 
good production language for writing 
business programs and is certainly 
worth $29.95, Another reviewer says 
it isn't acceptable at any price. I'm not 
going to get involved in that argu¬ 
ment, I do say that it is not a language 
for beginners* It has funny bugs and 
gives confusing error messages. 

Beginners don't have enough ex¬ 
perience to know whether their prob¬ 
lems are caused by flaws in the com¬ 
piler or in their program. Add error 
messages not related in any obvious 
way to the error—there are lots more 
that I haven't room to show—and 
you have a situation tailor-made for 
undermining the students self-con¬ 
fidence. Thus, Alex has decided 
against writing a version of his intro¬ 
ductory package for the JRT com¬ 
piler* 

Those who know Pascal might find 
JRT Pascal useful; I'm told by ex¬ 
perienced programmers that you can, 
if you're clever, program around its 
bugs. However, beginners should 
stay away from it, and anyone dis- 
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Design, digitize, transform and 
dimension ...all in 3-D! 


• Add text. 

Circle 296 on Inquiry card. 
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Introducing the Space 
Tablet™/Advanced Space 
Graphics^''’ System. 

We see the world in three dimen¬ 
sions, not two. Now, there’s an 
affordable, easy-to-use graphics 
system that lets you design, con¬ 
struct, manipulate and even dimen¬ 
sion objects in 3-dimensionaI space 
. . . the Space Tablet/Advanced 
Space Graphics System. 

An added dimension. 

The Space Tablet is a digitizer. It 
plots and records the X, Y and Z 
coordinates of any point in 3-space. 
To record a point, move the Space 
Tablet arm to the desired location 
and push a button. That’s it. 
Lengthy keyboarding is unneces¬ 
sary. Join points with line seg¬ 
ments to create 3-D wireframe 
models, from real or imaginary 
shapes. 

Softw are flexibility. 

Advanced Space Graphics is a 
true 3-dimensiona) CAD/D 
(computer aided design/drafting) 
system. It’s designed to allow con¬ 
struction and manipulation of 3-D 
models using the 3-D Space Tablet, 
a high-res 2-D tablet or the key¬ 
board as the data acquisition 
device. You can interactively 
manipulate and edit points in 3-D 
— a capability^ unique in computer 
graphics. Draw^ings can be altered 
in an endless variety of ways . . . 

• Scale, rotate or move draw¬ 
ings about any axis. 

• Create complex models by 
duplicating or mirror imaging 
components. 

• Draw' arcs and circles. Gener¬ 
ate surfaces of revolution. 

• Examine a drawing from 3 
simultaneous orthogonal 
views while it’s being con¬ 
structed. 


• Automatically dimension 
angles and lengths (5 ways) 
and w'atch them change accord¬ 
ingly as you alter the drawing. 

• Drive several plotters or 
printers. 

Unlea.sh your imaginetion. 

All kinds of applications for the 
Space Tablet/Advanced Space 
Graphics System have already 
been developed . . . molecular 
modeling, architectural planning, 
irregular surface modeling for 
engineering and more. We see the 
Space Tablet/Advanced Space 
Graphics System as a tool to 
unleash your imagination. The 
possibilities are endless. 

Examine the potential of 3-D 
CAD on your IBM PC (Apple 11 
coming soon). The MCS Space 
Tablet/Advanced 
Space Graphics 
System ■— under 
$1700, complete. 

IBM PC minimal 
configuraimn: 

I28K. game paddle 
adapter, color/graphics 
adapter. 

Apple JI Plus ur Apple U 
E minimal con figuration: 

MK, DOS 3.3. 


Special Offer 

Send $25.00 (in check or money 
order) tc] MCS for: 

□ 20-Slide Presentation and Owip¬ 
er's Manual. 

or 

[n IBM PC or Apple 11 Demonstra¬ 
tion Disk, plus hard copy plots 
and Manual. 

Send $50.00 for both. Please specify 
IBM or Apple for Demonstration Disk. 

CT residents add Sales Tax. 

Prices subject to change without notice. 

MCS 

Micro Control Systems, Inc., 

143 Tunnel Road, Vernon, CT 06066 
(203) 872-0602 









Listing 3: JRT Pascal error message for the Silly program. 


B> jrtpas2 silly 
JRT Pascal ver 2.0 


Copyright 1982 IRT Systems 


oooo 

0001: 

Prograrn silly (output); 

0006 

0002: 

BEGIN 

OOIB 

0003: 

vfriteln ('Hello, world.'); 

0026 

0004: 

writelTi('Foo'); 


% Warning: Invalid dynamic storage address—possibly due to invalid variable or data type 
declaration, 


exproc name 

addr 

use cnt 

time 

stat 

PASCAL! 

C8B6 

OOOO 

0004 

30 

LEX 

41EB 

0000 

008F 

74 

PASCAL4 

9FB2 

oooo 

006B 

30 

ADDMAIN 

43 IE 

oooo 

oooo 

74 

BLOCK 

47D5 

omi 

0023 

F4 

FIND 

59E8 

oooo 

0089 

74 

PASCAL2 

0001 

oooo 

oooo 

00 

PASCALS 

AlCB 

0001 

0078 

BO 

EXPR 

5D5A 

0001 

0085 

F4 

UPDATE 

78AD 

oooo 

OCOO 

74 

GEN 

7AC6 

0001 

0090 

F4 

FLDLST 

0001 

oooo 

oooo 

00 

PARMREF 

7F08 

oooo 

oooo 

74 

UPPEH32 

8344 

oooo 

0003 

74 

TEST 

8367 

oooo 

oooo 

74 

LEX2 

83A8 

oooo 

ooeE 

74 

Bire 

85F0 

oooo 

0088 

74 


addr 

:7CA6 

prog 

:3F70 

size 

:4872 

base 

:e7E2 

our 

:8F43 

tos 

:8F66 

low 

:9ED2 

compr 

:0000 

purge 

:0000 


@:TEMP2 

% Error: Array index too small 


couraged from Pascal by experiences 
with the JRT compiler might want to 
try something more standard before 
giving up. 

They're Getting There 
There's good news and bad news 
from Digital Research. 

There's a new manager in the docu¬ 
mentation section of the languages 
division. His name is Michael 
Franusich, and he recently sent me a 
copy of the new CBASIC manual. 
You may recall that I regarded the 
old CBASIC manual written by Gor¬ 
don Eubanks at Compiler Systems as 
a really good example of what lan¬ 
guage documentation ought to be 
like; indeed, although I thought it 
could be improved, I hadn't seen any¬ 


thing better. Then Digital bought out 
Gordon and revised the CBASIC 
manual to "'technical writer" specifi¬ 
cations, practically ruining it in the 
process. It removed most of the ex¬ 
amples and all the text explaining the 
"philosophy" of the language. 

Well, the good news is that the new 
manual is at least as good as the old 
Compiler Systems manual was, and 
in some ways is better. It contains 
plenty of examples, and most of the 
explanations are back in clear 
English. 

Not only that, but I have drafts of 
the new manuals for CB-80 and 
CB-86 (CBASIC compilers that run 
on the 8080/Z80 and 8086/8088 
respectively), and they're excellent 
tool In fact, I have letters from 


Digital Research people claiming that 
it has been my constant hammering 
that caused the reforms there. I'm not 
sure 1 fully believe that, but it's nice 
to think 1 had a positive influence. 

In any event, I think we can look 
forward to really significant improve¬ 
ments in Digital Research's documen¬ 
tation. 

That's the good news. 

Alas^ Poor SPP 

The bad news is that Digital 
Research put out the new Pas- 
cal/MTT86 Reference Manual, and 
the manual for the MT + 86 Speed 
Programming Package, before 
Franusich joined the staff; and lordy 
does it show. 

I'm a great fan of the Pascal/MT+ 
Speed Programming Package (SPP). 
That, you may recall, is a combina¬ 
tion Pascal text editor, source-code 
formatter ("pretty printer"), and syn¬ 
tax checker that adds many of the 
best features of UCSD Pascal to the 
CP/M Pascal/MT + compiler. It 
became even more important for Pas¬ 
cal/MT+86, because 1 don't have an 
editor that works under CP/M-86, 
and thus without the SPP, 1 couldn't 
write Pascal programs to run with my 
8088. 

Actually, that's not strictly true: 
thanks to the chaps at RR Software, 1 
have Vedit for CP/M“86; alas, due 
mostly to sloth, 1 have not yet in¬ 
stalled it, which isn't really fair to the 
Vedit people. I'll have to get it up if 
I'm going to use the 8088 side of my 
dual processor, since it is, at the mo¬ 
ment, the only general-purpose editor 
I have that can work with the 16-bit 
processor. 

Anyway, when Jim Hudson was 
over to show me how to use the 8087 
math chip in combination with Pas¬ 
cal/MT+86, he helped me get the 
SPP editor installed, and it works 
fine, as does the MT + compiler. Un¬ 
fortunately, the old Digital Research 
"technical writing" staff got hold of 
the SPP documents and did for them 
about what it did for Eubanks' 
CBASIC manual. We did get lucky, 
though: the Pascal/MT+86 manual 
seems to be essentially unchanged 
from the last MT+ version, except 
for a global replacement of MT + 
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STEP UP TO A 16-BIT POWERHOUSE! 

“THE SUCEH” 


This system is marketed and supported exclusively by: 

NUMERICAL CONTROLS, INC. 3438 Snelling Ave. 

Minneapolis, Minnesota 55406 (612)721-6353 

Mastercard. Visa, Check. Money Order, of C.O.D. orders accepted. Please allow 4^6 weeks for delivery. 

* CP/M a trademark of Digital Research Inc 

CALL FOR SPECIAL INTRODUCTORY PRICE!!!! 

Circle 335 on Inquiry card. byte May i9S3 317 


The “SLICER^’ is a HIGH PERFORMANCE single board computer based 
on the new, highly advanced Intel 80186 CPU. The board has these ad¬ 
vanced features: 

• Full 8Mhz 16-bft m/croprocessor having complete software compatabilfty with 
the 8086 and 8088 (as used in the IBM PC). 

• Two full function RS232C serial ports. Both ports are interrupt driven with soft¬ 
ware data buffering. 

• Floppy disk controller for 5V4 and 8” floppy disk drives^ single or double sided, 
single or double density, using DMA operation. 

• SASI hard disk controller port with DMA data transfer rate of up to 2Mb per second! 

• 256Kb dynamic ram on board plus up to 32Kb EPROM. 

• Bus expans/on connector for future expans/on. 

• Aff this on a board the width of a bv/*drive and only 11 V 2 inches long! 

• Sold as complete kit partial kit, or bare board, with quantity discounts available. 

• A high performance monitor ROM is included with aii systems. 

• Bios for CP/M86* operafmg system included. 

• Complete documentation included. 










Circle 540 on Inquiry card. 

StailiO^c 
Annottiices More 
Disk Drive 
Savings 

TANDON DHIVES FOR IBM AND OTHER 
PERSONAL ODIVfPaTERS 

These basic drives can be mounted inter¬ 
nally on IBM and other personal computers. 
Both full-size and the new ThinLJne models 


are available. 

TANDON TM100-1 $165.00 

TANDON TM50-1 $145.00 

TANDON TM100-2 $235.00 

TANDON TM55-2 $215.00 

TANDON TM-100-4 $295.00 

TANDON TIVI55-4 $275.00 

TANDON TM101-4 $295.00 

TANDON TM848-1 $350,00 

TANDON TMB48-2 $425.00 


APPLE ll-COMPATIBLE DISK DRIVES 
FROM INTERFACE INC 

Includes drive, cable and cabinet 
(also compatible with Apple look-alikes} 
SVa"* standard drive $205.00 

ThinLine drive $185.00 

Dual ThinLine drives $335.00 

EXTERNAL DRIVES FOR IBM PC 
FROM INTERFACE INC 
Price includes drive, power supply, cable 


and cabinet, 

100-1 with 160K IBM format $235.00 

100-2 with 320K IBM format $305.00 

55-2 with 320K IBM format $285.00 
100-4 with 650K IBM format $385.00 
(includes software patch to DOS 1.1) 

55-4 with 650K IBM format $365.00 
(includes software patch to DOS 1.1} 


WINCHESTER SUBSYSTEMS FOR IBM PC 
FROM INTERFACE INC 

Includes Winchester disk drive, cabinet, 
power supply, cable, controller, I/O 
adaptor and software (JEL) for 1.1 DOS 
5 Megabyte $1375.00 

10 Megabyte $1575.00 

15 Megabyte $1775,00 

tBM PC XT DISK DRIVES 
FROM INTERFACE INC 
Dual floppy disk drives each with 362K 
bytes storage; both drives mount in 

position S 450.00 

10 Megabyte Winchester Subsystem, 

Slave compatible with IBM 
DOS 2.0 $1095.00 

External floppy disk drives from interface 
Inc are also available for the TRS-8Q 
Model III, the Tandy Color Computer, and 
other personal computers. 

All drives and paripherals have our standard 
warranty which includes 90 days parts and 
labor 

TELEPHONE ORDERS ONLY 
Only phone orders will be accepted. Master 
Card, VISA, Cashier's Check, COD accepted, 
( 213 ) 833-0587 

StaiLogic 

20932 Cantara St. 

Canoga Park, CA 91301 

Apple a registered trademark Of Apple C&mpuler. Inc. 

IBM and IBM PC are ragislered trademarks ol IBM Carpcraban 
TRS’0O is 3 registered trademark tri TarKty CorporatHm 
TliiinLineis a. r^islened trademark ct Tandon Corporaticin. 

JEL is a produc:t of Tall Tn« Systems. 

Price$ sub^l to chgfige mnlhoul nolice 

Prices do not inducts shipping charges whitfi will be 

added to hilling. 
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with MT + 86. In fact, it's somewhat 
improved, with a few addltiona] ex¬ 
amples. 

Of course, it does have that irritat¬ 
ing '"All Information Presented Here 
is Proprietary to Digital Research" in¬ 
anity at the bottom of each page* 
Even so, although the manual is not 
what rd call exemplary, it hasn't been 
ruined either; and with the new team 
in Digital Research's document 
foundry, we can hope for an update 
that will be a real improvement* 

Unmaligning the Osborne 

In my December column I com¬ 
plained that the Osborne 1 lacks cer¬ 
tain ASCII character keys* A dozen 
or more readers have written to tell 
me 1 was mistaken* 

Although this is not documented 
anywhere that I (or any of those who 
wrote) know of, you can get the 
"missing" ASCII characters on the 
Osborne with the following key com¬ 
binations: 

Control-< produces { (Control- 
"less than" produces left curly 
brace) 

Control-> produces } (Control- 
"greater than" produces right curly 
brace) 

Control-/ produces — (Control- 
slash produces tilde) 

Control-= produces ^ (Control- 
equals produces accent grave) 

I thank all those who took the trou¬ 
ble to inform me* Also, 1 appreciated 
the kind remarks many of you en¬ 
closed. 

Fastest Benchmark Yet 

I continue to get new data using my 
matrix-multiplication "benchmark of 
sorts" from the October column. This 
"test" fills two matrices with real 
numbers, multiplies them, then sums 
their elements to give a checksum* 
Although the algorithm used to fill 
the matrices produces integers, the 
elements should be declared as real 
numbers* 

For a time, the record was held by 
the Sage 11 running UCSD Pascal. 
Then Jim Hudson came over and in¬ 
stalled his piggyback 8087 board that 
rides on the Compupro 816 dual-pro¬ 


cessor machine, and that, running 
under Pascal/MT + 86, took over the 
leadership. 

Aaron Fox of the Department of 
Physiology at UCLA reports an even 
faster time. Fox writes: 

Recentl}v our Jab acquired several 
Lomas Data Products computers. This 
computer has a lO-MHi Intel 8086 pro- 
cesso T opera ting w ith fas t sta tt c 
memory. The October BYTE, with 
your matrix-multiplicatLon benchmark, 
■was of particular interest to me since it 
gave more times to test our Lomas 
against. For a 20 by 20 matrix the times 
for the Lomas were as follows: 

2S seconds using Microsoft BASCOM-86 
34 seconds using Microsoft BASlC-86 

Thus, the 10-MHz 8086 is about 7.5 
times faster than your 8085 for 
BASCOM, but only about twice for 
MB ASIC. It seems that the interpreted 
BASIC is not a fast implementation. 
(This may explain why all the bench¬ 
marks I have seen with the IBM PC run¬ 
ning interpreted BASIC are quite 
similar in speed to the same programs 
running on a 4-MHz Z80.} 

The point of this letter is that the 
l&bit machines are fast and they are 
available with software today. As Sol 
Libes points out in the November 
BYTE, a 5-MHz 8086 is equivalent to 
OA VAX, a fast and powerful 
machine * * . 

The Word, Revisited 

IVe received several letters asking 
about spelling programs. This is a 
subject of considerable interest to me, 
and I think 1 have tried every spelling 
program available for my machines. 

I continue to use Wayne Holder's 
The Word Plus program, version 1,2, 
from Oasis Systems* This version 
allows me to transfer the programs, 
plus the dictionaries, over to a pseudo 
disk for really fast operation. The 
Word Plus has a number of nice fea¬ 
tures, including the ability to look up 
the word in its dictionary; if it sees 
anything it thinks might be what you 
intended, it offers it as a candidate 
spelling and gives you the opportuni¬ 
ty to correct the word. 

The Word Plus is fast and easy to 
use, and it offers me a lot of informa¬ 
tion, such as a table of the words I've 
used sorted by frequency of use, thus 
allowing me to see how many times 
Fve used "alas" and such like, (Do 







(Through Participating i 

While new printers with impressive specifications are introduced on an almost daily basis, only 
time will tell the true quality of the product. Over the past 2 years our customers have continued 
to buy the DS180 printer, not only because of its impressive performance and competitive price, 
but also because of our outstanding track record for product reliability and customer support. 

We have continually improved on the performance of the DS180 by incorporating such 
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character 
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable 
tractor feed and over 40 other programmable features, make the DS180 one of the most versa¬ 
tile matrix printers available today. 

Before you select your next printer, why not take a look at a time-proven performer—the 
Datasouth DS180. 

The DS180 printer is available nationwide through our network of sales/service distributors. 
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P.O. Box 240947 • Charlotte, NC 28224 • 704/523-8500 











What 


business does 
a handsome dog 
like me have 



My name’s McGruff; ajid it's 
my business to help prevent 
crime, I thinK it should be your 
business, too—to teach your 
employees how to protect them¬ 
selves. Just send for my busi¬ 
ness kit—itil help you develop 
a program that teaches your 
emplo5^es how to make their 
homes burglar-proof, make their 
neighborhoods safer, even how 
not to get mugged. 

And. while you're at it, get in 
touch with the cops—they can 
help you out. So now 3^u're prob¬ 
ably wondering (like a top cat 
businessman should), what's in 
it for you. That’s easy. When your 
company works harder for your 
people, your people work harder 
for your company. 

So take the time, and... 


TAKE A BITE OUT OF 



Write to McGruff, Crime Prevention Coalition, 
20 Banta Hace, Hacken&aqk, U J 0?601 for 
lots of information on Crime Prevention. 

A f^cim Lbe CrtniQ Pr^eTitioii CofiJitioii.nHH 

ans puljllcauon and The Ad OooncU. 
e 1980 Thfl Advertising CkmncitlJic. CoukH 


people really prefer 'unfortunately"? 
Alas, some have written to say they 
do J The only improvements Td make 
in The Word Plus have to do with 
defaults; I wish it would let me enter 
the name of the "specials" dictionary 
once and for all, instead of making 
me type in its name each time 1 in¬ 
voke the program. That's hardly a 
major criticism. I can't imagine any¬ 
one not liking The Word Plus, 

For All You Atari Users 

Vincent Cate of USS Enterprises 
continues to improve his Critical 
Connection, This device lets you con¬ 
nect an Atari 800 to an RS-232C serial 
I/O port on a CP/M computer, and 
thereby use the CP/M system as the 
Atari's disk drive. 

The device now lets your CP/M 
system simulate up to four Atari disk 
drives. We don't yet have an Atari 
800 (I plan on getting one next 
month), so IVe lent my test copy of 
the Critical Connection to an associ¬ 
ate who does have both CP/M and an 
Atari, It works. Given the expense of 
Atari drives, and their slowness, 
anyone with an Atari and a CP/M 
system should seriously consider get¬ 
ting one. 

When Shall We LISP? 

One thing I'm greatly looking for¬ 
ward to is a good LISP running under 
CP/M-86. All the versions for the 
smaller microcomputers are very 
limited because 8-bit machines have 
such severe memory problems. (Hah. 
A sign of the times. I can recall when I 
thought 4SK bytes of memory would 
be plenty, and 64K bytes more than 
enough for any purpose,) 

Meanwhile, various friends keep 
urging me to try LISP, "Anything you 
can do in Pascal or BASIC you can do 
much quicker and more elegantly in 
LISP," they tell me, "How are you go¬ 
ing to learn about artificial intel¬ 
ligence without it?" When 1 protest 
that I just don't know enough about 
LISP, they send me books. 

So far I've successfully resisted 
learning LISP, but once there's a good 
version for my 8088 I fear I'll be 
doomed. Meanwhile, I can look over 
the books. 

One, Programmers Guide to LISP 


by Ken Tracton, is the darndest thing 
1 ever saw. Some of it is absolutely 
clear, the easiest to understand dis¬ 
cussion of parts of LISP that Tve yet 
seen. Some of it is absolutely opaque. 
The really odd part, though, involves 
strange omissions. 

The index, for example, is horrible. 
Many of the most important terms 
and concepts in LISP simply aren't 
there. No CONS, no CAR, no CDR, 
no LAMBDA, In another place 
there's a glossary of sorts, but some 
of the definitions are frivolous 
(LAMBDA—something like DE¬ 
FINE), while others (CONS, for ex¬ 
ample) are not there at alL 
This sloppiness seems typical of 
Tab Books, which must employ the 
laziest and most incompetent copy 
editors in the publishing business; 
comic books have fewer typos. Also, 
cheap paper and an unaesthetic type¬ 
face are used. 

For all that, I found Tracton's book 
rather valuable, since it does give a 
lot of examples, and much of the 
beginning discussion is dearer than 
I've seen anywhere else. It's a pity his 
publisher didn't think enough of his 
book to assign it a decent editor. 

Let It GOTO Blazes . , . 

Jeffrey Savit of the Savvy Comput¬ 
ing Company writes at length about 
my {mild, I thought) defense of the 
GOTO statement in the December 
column. He says: 

One way to think about this is to 
consider that the problem with the 
GOTO is not always the GOTO itself, 
but rather the label it arrives at. First, 
there is no enforced textual relationship 
between the GOTO and the target 
label If the GOTO is being used as an 
escape from a loop, the label will ap~ 
pear immediately after the loop body, 
but there is no may for the compiler to 
know it was intended as an escape if the 
label is accidentally placed elsewhere in 
the program . . . 

The other problem with the label is 
that its presence meatts that there is less 
knowledge about the state of the pro- 
gram at the program text that follows 
if. The code after a label could have 
been reached by falling through the pre¬ 
ceding text, or from any of the state¬ 
ments that GOTO the label. To under¬ 
stand this piece of the program the 
reader has to examine the entire pro¬ 
gram for GOTOs that might land there. 
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Now you can buy a QUAD function IBM PC board 
without having to buy more memory. 


MegaPlus^^ and I/O-Plus 2’^'^ are the ulti¬ 
mate add-on products you will need to 
eKpand your l&M PC and XT* Which board 
you decide on depends on where you are 
headed. To take full advantage of your IBM 
PC and XT beyond 256k, you will want to 
expand with the MegaPlus™. It's features 
include two asynchronous ports, clock/cal¬ 
endar, printer port, and up to 512k of 
memory expansion. Ah I You say you already 
have all the memory you need? The I/O 
Plus 2™ g i ves you all the feat u res of Mega * 
Plus'^'^ to operate your printers, plotters and 
modems, set your time and date automai- 
ically with the cEock/calendar, without 
adding memory. Also a special game adapter 
is available^ but more aboutthat later. Both 
boa rds include SuperDrfve^''^diskemufation 
and Supers poo print buffer software. 

MEGA WITH MEMORY 
The Mega PI us™ has three functions stan¬ 
dard; Parity checked and fully socketed 
memory up to 256k in 64k increments; 
clock/oalendar with battery back-up for 
automatic loading of time and date when 
the computer is turned on; and an asyn¬ 
chronous communication port (RS232C 
serial) which can be used as COM1 or 
COM2, (DTE for a printer, or OCE for a 
modem). Optional is a 100% IBM compatible 
parallel printer port and a second asyn¬ 
chronous port for another $35 each. The 
MegaPak™ option plugs onto your Mega- 
Plus™ "piggyback" style to give you 512k 
of additional memory. Now you can create 
disk drives in memory up to 360k, set aside 
plenty of space for print spooling, and still 
have memory for your biggest programs. 

I/O-PLUS 2 WITHOUT MEMORY 

The I/O-Plus 2™ comes standard with a 
clip-on battery powered ciock/calendar, 
and asynchronous communication port 
(RS232C serial). Optional is a second asyn¬ 
chronous port (DTE for a pri nter, or DCE for 
a modem), a parallel printer adapter, and 
the best game paddle adapter on the market. 
What's so special about our game adapter? 
Not only is it an IBM standard game port 
but it can also use low cost widely available 
Apple compatible paddles and joysticks. If 
your memory needs are satisfied, for less 
than the price of most single function 
boards, I/O-Plus 2™ gives you all the input 
and output ports you might need. 


FREE SOFTWARE 

SuperDrive™ disk emulation software cre¬ 
ates "diskdrives" in memory which access 
your programs at the speed of RAM memory. 
Supers pooler™ print buffer software allows 
the memory to accept data as fast as the 
computer can send it and frees your com¬ 
puter for more productive work. Some man¬ 
ufacturers sell hardware print buffers that 
do only this for hundreds of dollars. Super- 
Spooler™ eliminates the need for these 
slot robbing products. Both of these power¬ 
ful pieces of software can be used with any 
expansion memory for your IBM PC or XT* 

CHEAP SOFTWARE TOO 

What good is great hardware without some 
great software to use it with? We offer 
some terrific prices on some of the popular 
programs you will want to use your board 
with. How about the cream of the spread¬ 
sheet progra ms, SUPERCALC, for Just $ 159, 
or SUPERWRITER for $239, If you are 
looking for data base management you can 
get dBASE II by Ashton-Tate for $419, or 
1 -2-3 from Lotus for $369. 

WHY BUY IT FROM US? 

Because we provide the service and support 
most companies Just talk about. Each board 
is fully tested and burned in prior to ship¬ 
ment. We realize how integral this board is 
tothe use of your computer. What good is a 
warranty if it takes weeks for repairs to be 
made? We offer 48 hour turnaround or a 
replacement board on all warranty repairs. 
Do you hear anyone else making this prom¬ 
ise? If you still are not convinced, and want 
to compare prices, remember we don't 
charge extra for credit cards, shipping, or 
COD fees. We think the ultimate testimony 
to our good service and high quality is that 
one of our largest customers is none other 
than IBMI If you still wantto buy elsewhere, 
ask any competitor if they will face the acid 
test. 

THE ACID TEST 

Qubie' (say que-bee-A) gives you a 30 day 
satisfaction guarantee on all board pur¬ 
chases. If you are not completely satisfied 
we will refund the entire cost of your 
purchase as well as pay the postage to 
return it. If you can get one of our competi¬ 
tors to give you the same guarantee, buy 
any other board you think compares and 
return the one you don't like. We're not 


worried because we know which one you 
will keep. We also offer a one year parts 
and labor warranty. An additional one year 
extended warranty is available for $50. 

V , TO ORDER BY MAIL SEND; 
-^your name and shipping stress ^ ^ 

^ -—board tysize, and ootions requested t 
7 “daytime phone number 
^GalifOrnia residents add 6% sales tax ^ 
i company check or credit ca rd n umBer 
7,^*yvjth expiration date.(peTSodal chdbts.^.^ 
take 1 8 days to dear) 


V %\ irg4' 







TO ORDER BY RHONE; 

I n Ca I if ornia (805) 482;982p i 
Outside CaUfornia^^' 1 - 

- ^ TOIL FREE 821-4479 t \ ^ 

- PRICES; • 

l/b-Plu® 2™ with Clock/catendaf^ a- 
syndhronous communication adapter, 
SuperDriv6™and SuperSppol™ - 4136 

Mega PI us™ with mernof^ clock, a sync, 
Supers pool™ and SuperSpoor^ soft/ . 
ware: 64k $299 „ - - - 

12Sk $349 '' 256k $449 : 

. 192k $399 512k $798 . 

OPTlONSCr- 

Parallel Printer Port 

Second Async Pori^' ' ■. ^ ".$35 • 

Game Adapter (l/D-Plus 2 on ' $35 ^" 
MegaPak^'^^with 256k of fnemory $349 , 
Cable to pafalle! printer $35 

Cable to modem or serial printer / $25 
Memory Diagnostics Program 
1 t 2-3 by Lotus ^ .... .. $369 

SUPERWRITER by Sorcim'.;-; '®$239 
SUPERCAIC by Sorcim .$159 

dBASE I! by Ashton-Tats '"' $419 

SHIPMENT ri-'V f-.,« 

We pay UPS surface charges. UPS 2 day Zi 
air SerVfce 46 extra^, Credit card or bank 
check ofd ^ s sh ippedThext day 

QUBIE' 

DISTRIBUTING 

4609 CalJe AJto 
Camarlffo, CA 93010 

European Inquiries: 

129 Magdalen Rd*, 

London, SWTS, England 
Phor>e fOTJ 870-8899 
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Items Reviewed 


JRT Pascal $29.95 

JRT Systems 
1891 23rd Ave. 

San Francisco, CA 94122 
(415) 566-5100 

M-Drive/H $1895 

Compupro Systems 

Oakland Airport, CA 94614-0355 

(415) 562-0636 

Max-80 Computer $820 

Lobo Drives International with extra 64K-byte memory $915 
358 South Fairview Ave. 

Goleta, CA 93117 
(800) 322-6103 (California) 

(800) 235-1245 (outside California) 

Minimum Data Base 8-inch $84,50 

Pascal Introductory Package 8-inch $79.50 

Workman and Associates 
112 Marion Ave. 

Pasadena, CA 91106 
(213) 796-4401 

Modula-2 Compiler 

Volition Systems Inc. 

POB 1236 
Del Mar, CA 92014 
(619) 481-2286 

Osborne 1 $1795 

Osborne Computer Corporation 
26500 Corporate Ave. 

Hayward, CA 94545 
(415) 887-8080 

Printmate 150 Impact Dot-Matrix Printer A1 $1125 

Micro Peripherals Inc. Bl $995 

4426 South Century Dr. 

Salt Lake City, UT 84107 

(801) 263-3081 


Sage 11 Computer $3600 

Sage Computer Technology 
Suite 4 

35 North Edison Way 
Reno, NV 89502 
(702) 322-6868 

Semidisk 512K $1995 

Semidisk Systems 1 megabyte $2995 

FOB GG 

Beaverton, OR 97075 
(503) 642-3100 

Speed Pro^amming Package 8-bit $200 

Digital Research 
POB 579 

Pacific Grove, CA 93950 
(408) 649-3896 

The Critical Connection 
USS Enterprises 
6708 Landerwood Lane 
San Jose, CA 95120 
(408) 997-0264 

The Word Plus 
Oasis Systems Inc. 

2765 Reynard Way 
San Diego, CA 92103 
(619) 291-9489 


Book Reviewed 


Programmer's Guide to LISP $10.95 

Ken Tracton. Blue Ridge Summit, PAi Tab, 1979. paper $6.95 


$495 

for Sage II (including text editor) $595 


16-bit $250 


Not available 


$150 


Certainly it is possible to comment 
both the GOTO and the label to the ef¬ 
fect that one and only one GOTO refers 
to that label iind that it is being used to 
escape from a loop, but that is precisely 
what a "leave'* or ''break** does without 
depending on the programmer not mak¬ 
ing a mistake , . . 

On reflection, I agree with what 
Mr, Savit has said here. In my 
defense III point out (1) that Pascal 
has no 'lormk/* and my column 
speculated that a GOTO used as a 
substitute for "'break" would do no 
harm, and (2) that 'lireak" is one of 
the proposed extensions for the Pas¬ 
cal Prime Project. 


In any event, MQdula-2 has 
"break," and has no GOTO what¬ 
ever; so if Modula-2 takes over from 
Pascal, this is one debate that will 
swiftly become history. 

Coming Attractions 

1 much enjoyed COMDEX, not 
only for the software and equipment I 
saw, but for the people I met. For ex¬ 
ample, at the Zenith party I met John 
and Sue Matlock of Micro Peripher¬ 
als Inc. of Salt Lake City, John had 
connected an MPI impact dot-matrix 
printer to a Zenith Z-100, and the 
printer was merrily making hard 


copy of everything that appeared on 
the Z-100 screen: words, symbols, 
graphics, swirls, and squiggles. 

Tve never had a dot-matrix printer, 
but that looked interesting, 1 got to 
talking with John Matlock about it. 

The upshot was that in the next 
room sits an MPI Printmate 150 im¬ 
pact dot-matrix printer. Although it 
can be configured for driving by an 
RS-232C (serial) port, this one hap¬ 
pens to expect a Centronics-style 
parallel input. There's a Centronics 
port on the Interfacer-4 board in my 
dual-processor system, but 1 don't 
recall precisely how Tony wrote that 
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10 reascans v\iiy you 
should call Data^urce 
for software... 

6 


Free Systems Analysis We have developed 
a variety of self-administered analysis tools 
to help you identify those products best 
suited to meet your needs. 

Competitive Prices Our volume enables us 
to offer you prices which are consistently 
> competitive. Compare for yourself/then call 
us toll-free 800-328-2260. 

Express Delivery Time is money and we at 
DataSource understand that. Your order 
will be processed and shipped within 24 
• hours for all products in stock. 

Discount Structures We offer significant 
discounts to any individual, organization or 
user's group purchasing in quantity 

Key Account Program For corporations 
and institutions, we offer a comprehensive 
program: volume discounts, complete 
maintenance packages, specially staffed 
technical support, a sales team 
experienced in micro applications, and 
several financing options. 


7 

8 
9. 
IQ 


Risk-Free Software We stand behind 
every product we sell. AD items are fully 
• documented, backed by manufacturer's 
warranties, and are guaranteed by 
DataSource to be in perfect working 
condition. 

Toll-Free Technical Support We service 
what we sell. Our customers have direct 
access to our technical staff on a toll-free 
basis. 800-328-2260. 

National Maintenance Network. We offer 
a variety of maintenance agreements 
■# tailored to the specific hardware items you 
select. Call for more information. 

Flexible Payment Options We accept 
most major credit cards, checks, and 
money orders, as well as purchase orders 
from approved corporate accounts. 

State-oi-the-Art Software and Hardware 

We carry a broad range of what we believe 
to be the best in software plus carefully 
selected hardware products and 
accessories. 

Always the current versions in stock. 


Reie's a small sampling of products available now from DataSource.® 
(If you don't see what you need, just call us at the number below.) 

Languages 

C Basic - Digital Research 
CB80 - Digital Research 
M Basic - Microsoft 
Basic Compiler - Microsoft 
Pascal MT - Digital Research 

Miscellaneous 

The Home Accountant - Continental 
Milestone - Organic Software 
Statpak - NW Analytical 
The Norton Utilities - Peter Norton 

Hardware 

Hayes 300 Smartmode m 
Hayes 1200 Smartmodem 
Epson FX80 
Okidata 82-A 
NEC 3550 


Data Base Manaaement 

dBase!] - AshtonTate 

$475.00 

Condor HI - Condor computer 

495.00 

Easy Filer - lUS 

295.00 

Visilile - Visicorp 

189.00 

Tim III - Innovative Software 

325.00 

Infostar - MicroPro 

297.00 

Spreadsheets 

Supercalc - Sorcim 

125.00 

Visicalc - Visicorp 

189.00 

Lotus 1-2-3 - Lotus 

Call 

Multiplan - Microsoft 

226.00 

Calcstor - MicroPro 

95.00 

Communications 

Crosstalk - Microstui 

135.00 

Move it - Woolf software 

99.00 

Word Processing 

Wordstar - MicroPro 

297.00 

Spellbinder - Lexisofl 

295.00 

The Final Word - Mark of the Unicorn 

245.00 

Easy Writer 11 - lUS 

265.00 

Volkswriier - Ufeiree 

155.00 

The Word Plus - Oasis 

125.00 

SpeUguard - Sorcim 

125,00 

Grammotik - Aspen 

60.00 

FOK MORE INFOS 


126.00 

420,00 

275.00 

310.00 

42500 


no.oo 

245.00 

395.00 

65.00 


215.00 

525.00 

595.00 

439.00 

1915.00 


June Specials irom DataSource ^ 

Supercalc - All Formats $ 125.00 

Microsoft Basic Compiler - Osborne $ 235.00 

PLUS 

Sale prices on all Osborne Format software In stock! 


1-800-328-2260 



IN MINNESOTA. CALL 612-544-3615 



Purchase orders curepleeiJrom eotparme aceourtls. AU orders are shipped UPS. 

$3 shifipinf^ charge m software items. shipping eharge on hardware dems. 

VISA* 


DATASOURCE SYSTEMS MARKETING CORP. 

Your source for micro software and hardware'" 
1660 South Highway 100, Minneapolis, MN 55416 
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A Run-Time Library 
for Whitesmiths' C 2.1 


■ Fast execution 

■ ROMable 

■ No royalties 

■ Fully reentrant 
machine support 

■ CP/M file support 

■ Error checking 

■ Usable with our AMX 
Multitasking Executive 

Real-Time C $ 95 

manual only $ 25 

source code $950 

Intel mnemonic $ 50 

to A-Natural converter 


Benchmarks 

1. Int to ASCII conv. 

2. Long to ASCII conv. 

3. Long random number 
generator 

4. Double 20 x 20 matrix 
multiply 

5. File copy (16kb) 

■ wilh Real-Time C 

□wilhoui 

4 zeo, 8" SD dishelle rrmes rnay very wilh processor, disks, etc 

AMX ami Real Time C ate trademarks of KADAK Produels Ud 
A-Natural isTM d WhllesTniJhs Ud. CP/M isTM of Oig^taJ Research Corp 
100 isTM of Zilog Corp 



KADAKPfDductsLtd. 

■ ■ 206-1847 W. Broadway Avenue 
^ ~ Vancouver^ B.C., Canada V6J1Y5 
Telephone: (604) 734-2796 
Telex: 04-55670 



The FBOB-26 


The Seiious Game Design Tool 
For The Serious Designer 
At The Price 01A Toy For The Hobbyist 


The Game Cartridge 
Development System 
lor the Alan® 2600 
Video Computer System 

Optional: 

Atari 5200 Supersystem^^ 
Adapter Package, 


Features Include: 

Real-time development 
No mac hine modUlcation 
Apple 48K/ one disk 
drive recjuired. 


mt 


Now Only S495 
Call today to order 
408-429-1551 
All major credit 

cards accepted 


For high profit rewards, purchase 
the tool that can do the job at an 
unbeatable price 

frobco ^ 

A Divlstoti ol Th-<:omp I^fytechnica], Iric 

PO. Box 8378. Santa Cruz, CA95061 
^ 4QBA29-1551 

IP The Miracle of Creation Can Be Yours 


Alort arid Apple are 
regtsfered trada' 
marks ol ASail Inc. 
and Appta 
CcHnpuler. Inc.. 
respectively 
Video Computer 
System is a irade- 
mark cl Atan, Inc 


into the BIOS. Since he s in Arizona 
just at the moment I can't hook up 
the Printmate 150 for a test run, 
although I expect to have it running 
next week. 

Meanwhile, there's one hitch. 
Although it will work with a great 
many machines, a specific design goal 
of the Printmate 150 was that it 
would work with the Zenith Z-100 
computer. The Zenith Z-100 was 
designed to be able to run IBM PC 
software, and as a result has the same 
hardware for connecting peripheral 
devices as does the PC. When IBM 
designed the PC, for some totally in¬ 
explicable reason It chose to put the 
same physical cable connectors on its 
Centronics-style parallel output port 
that other people use as RS-232C 
plugs and jacks. 

This means that I have a printer ex¬ 
pecting parallel input through a con¬ 
nector into which I can plug a serial 
input. Because the RS-232C cable car¬ 
ries 16 volts in pins that the Cen¬ 
tronics port expects to have only sig¬ 
nals, a mistake can blow up a fair 
number of chips. Worse, both the PC 
and the Z-100 have both serial and 
parallel outputs coming out of iden¬ 
tical plugs, practically guaranteeing 
confusion. This is a disaster waiting 
to happen. 

I hope to avoid the problem so that 
next month I can report on my new 
printer. 

WeVe also just received a disk con¬ 
taining the source code to the 
Otrona's BIOS. Tony has been look¬ 
ing forward to playing with that; he 
has some improvements in mind. He's 
already got WRITE, my favorite text 
editor, transferred to the Otrona, so 
that I was able to take the Otrona to 
COMDEX and write up a good part 
of my trip report in my hotel room. 

More on the Otrona, the new 
printer, and Modula-2 next month.* 

Jerry Poumelle welcomes readers' 
comments and opinions. Send a self- 
addressed stamped envelope to Jerry 
Poumellef c/o BYTE PuhHcations, 
POB 372, Hancock, NH 03449, Please 
put your address on the letter as well as 
on the envelope. Due to the high 
volume of letters, Jerry cannot 
guarantee a personal reply. 
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Dealer 

Inquiries 


10 MB Model; 


your ousiness! 


IIM I bUKA I bU AUUUUN I llVli I blVI 


GENERAL LEDGER 


ACCOUNTS RECEIVABLE 


BILLING 


CP/IVI'^«( 

APPLE^f^ 
VERSIONS " 

* avaiCable 


INVENTORY 


ACCOUNTS PAYABLE 




PAYROLL 


WORD PROCESSOR - WORDSTAR™ 


SPELLING CHECKER 




MAILING LIST-MAILMERGE 


TM 


Electronic Spreadsheet - REPORT MGR. 


The best business program package on the 
market . . . providing all the software and 
storage you ever wanted. 


• All programs $e!f-promptmg & menu driven 
•Completely integrated accounting system 
^General Ledger includes a chart of accounts develop¬ 


ed by a CPA 

• Has been in use for four years 

• High speed operation 

• All software pre-installed on hard disk and ready to 
run* No more diskettes & tedious paper work 

• Self-explanatory . . , easy to use 

• All software Si hardware fully guaranteed & supported 






5MB WINCHESTER DISK 
p/t/s ABOVE LISTED SOFTWARE 
in ONE INTEGRATED PACKAGE 


1 , 995 ?? 


*^Auxiliary Power Booster Required $195. 
12SK RAM Required. 













































Book Reviews 


Microprocessor 
Systems, 
Interfacing and 
Applications 

Robert J, Bfbbero 
and David M. Stern 
John Wfley & Sons 
1982; 192 pages 
hardcover, S 26.95 


Reviewed by 
Dr. William H. Murray 
Computer Science Dept. 
Broome Community College 
Binghamton, NY 13902 

Microprocessor Systems, 
Interfacing and Applications 
is an excellent introduction to 
microprocessors and data 
links in terms of signal paths 
and communication func¬ 
tions. Technically up to date 
and very readable, the book 
is aimed at "engineers, stu¬ 
dents, technicians, and 
managers who use micropro¬ 
cessors and design them into 
new devices and systems.'' 

Wisely, Robert J. Bibbero 
and David M. Stem based 
their discussion not on a par¬ 
ticular chip or family of pro¬ 
cessors but on a well- 
balanced cross section of cur¬ 
rent chips. In doing so, the 
authors successfully integrate 
the main concepts of their 


book throughout its seven 
chapters. To illustrate how 
they do this, 111 look at 
several chapters. 

In the first two chapters, 
the authors quickly review 
digital logic and micropro¬ 
cessor fundamentals. As you 
might expect, they cover such 
topics as number systems, 
base changes (including frac¬ 
tional numbers), digital logic 
gates, and the architecture 
and instruction sets of 
popular microprocessors* 
Unfortunately the authors 
"squeezed" the three topics 
that form the cornerstone of 
their book into the first 
chapter. Address decoding, 
signal driving over transmis¬ 
sion lines, and timing deserve 
closer examination; more ex¬ 
amples would have helped. A 
detailed discussion of bench¬ 
marks in chapter two merits 
attention. 

Chapter three addresses the 
problems of transmitting 
data. Logically presented 
with many helpful details, the 
discussion goes from signal 
buses to drivers and systems 
that include parallel and 
serial transmission of data. 
Particularly noteworthy is a 
section on microprocessor 
buses. 

In chapters four and five. 


Bibbero and Stem contrast 
programming languages for 
microprocessors. Chapter 
four, devoted exclusively to 
BASIC, includes a good dis¬ 
cussion of top>-down structur¬ 
ing, flowcharting, algorithm 
development, and high-order 
languages. Unfortunately, 
the chapter is unspecific as far 
as actually writing BASIC 
programs goes. Chapter five 
looks at high-level languages 
such as FOR7TUW, FL/1, 
FORTH, C-Code, and Pascal 
in terms of common points 
and strengths and weaknesses. 
More programming examples 
would have enhanced the dis¬ 
cussion. 

The chapter on device dis¬ 
plays is typical of what you 
might find in most books on 
microprocessors. It describes 
the most popular displays, in¬ 
cluding seven-segment devices 
and CRTs, 

Chapter seven deals excep¬ 
tionally weE with multiple 
microprocessor communica¬ 
tion. Topics range from hier¬ 
archical processii^ layers, ar¬ 
chitecture and protocols of 
networks to topology, rout¬ 
ing, and protocol. Ethernet 
and Proway are used to il¬ 
lustrate communications net¬ 
works that operate between 
computers and micropro¬ 


cessor terminals. 

I have just a few minor 
squabbles with the book as a 
whole. Because Micropro¬ 
cessor Systems, Interfacing 
and Applications covers so 
many topics in so few pages 
(192), many details are left 
out. For example, in the sec¬ 
tion that deals with address¬ 
ing and decoding the authors 
give no examples of how an 
address decoder actually 
decodes. The authors attempt 
to illustrate several program¬ 
ming languages with ex¬ 
amples, but again leave you 
begging for a few more 
details. And just a minor an¬ 
noyance, but noteworthy, is 
that illustrations of digital 
logic gates do not conform to 
industry drafting standards. 

Readers who have worked 
with digital electronics or 
microprocessors should have 
no difficulty with the con¬ 
cepts presented or vocab¬ 
ulary used. In fact, the text 
may be too elementary for 
experienced engineers, tech¬ 
nicians, and managers. It is 
an excellent primer on the 
microprocessor and data link 
in terms of signal paths and 
communication functions 
and would be particularly 
useful in classroom instruc¬ 
tion. ■ 


C ® FULL C 

compilers . unix* Ver. 7 compatabiuty 

• NO ROYALTIES ON GENERATED CODE 
• GENERATED CODE IS REENTRANT 

• C AND ASSEMBLY SOURCE MAY BE 
INTERMIXED 

• UPGRADES & SUPPORT FOR 1 YEAR 
C SOURCE AVAILABl^ FOR $2500^ 
408-275-1659 


HOST 

6809 

TAROrr 

POP H VLSI n* 

target 

8000/(280) 

TARGET 

8OSa<'0OS6 

tahgct 

FLEX*/tiNlFl£X“ 

$200.00 

$350.00 

500.00 

500.00 

5oaoo 

RT-UVBSX-ir 

PDpy 

50000 

200.00 ' 
350.00 

500.00 

500.00 

CP/M* 

80»iV(Z80> 

500 DO 

500.00 

200.00 

350.00 

500.00 

PCDOSVCP/MS6* 

3088/8055 

500.00 

500.00 

500.00 

200.00 ' 
350 00 


•PCDOSistifrodtmaj-lro/fBMCOHP MSDOSisalrademarJ'cpfMfCflOSOFT. UMXis 
o trad&nark of Belt Labs. RT-II/RSX-II /PDP-11 rs a tradcmarlc of Digital Equipment 
Corporatk>n. FLEX/UNIFLEX rs a trademark of Technical Systems consultants. CP/M 
& CP/MS6 are traf/emonks of Diktat ResearcK 05-9 iis a friademark □/ Micrmuare & 
Motorota. 


TELECON SYSTEMS 
1155 Meridian Avenue, Suite 218 
San Jose, California 95125 
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MDBS 111™ 

Mainframe-quality DBMS from 
Micro Data Base Systems, Inc, 
International Software ^terpiises—USA 
(312) 981-9200 



INMASS™ 

Integrated Manufacturing and 
Accounting Software System 
MICROCOMPUTER CONSULTANTS 
(916) 756-6104 



ACCOUNTING PLUS™ 

A comprehensive microcomputer 
business accounting system, 
SOFTWARE DIMENSIONS, INC, 
(916) 722^000 



DATA COMMUNICATIONS 
SOFTWARE 

ASYNC, BISYNC & SNA-SDLC protocol 
data communications software, 

IE Systems, Inc. & Micro-Int^ation, Inc. 
(603) 659-5891 



QUICK CHECK™ 
Computer simplified bookkeeping 
and point of sale inventory. 
CHUCK ATKINSON PROGRAMS 
(817) 249-0166 



PC/FORTH™ 


Program development systems for Z-80 
and 8086/88 microcomputers 
Laboratory Microsystems, Inc. 
(213) 306-7412 
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The Eogo, laglineiind CP/M art either tradi^arkE or 
rtjgistered iradernarks oF Digiul Research Inc. 

©1962 Digital ReWAirh Inc. 


WHEN YOU BUY 
THE RIGHT SOFTWARE, 
YOU CANT GO WRONG 
ON THE HARDWARE, 


CP/M" compatible software — For maximum 
work power on more than 600 computer models. 

All the computers in the world won't help you without smart 
software. That's why we re showing some of the best software 
products you can buy from solid, innovative companies* They're 
shown here together because they're all CP/M compatible* CP/M is 
the universally accepted operating system created by Digital Research 
that allows software products like these to run on more than 600 
different coniputer models including the biggest names in hardware* 
So, to get smart sot tware for your system, call one of the fine 
Independent Software Vendors listed above or to find out how CP/M 
can increase productivity in your world, contact Digital Research at 
[408’lo49-5500* 


DIGITAL 

RESEARCH 


The creators of CP 
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If you wnie annhing from 
a Iciier a clay lo a book a month, 
rcachiig this could change your lih 


Tne 

W)rd 

Processing: 

Bode ^ 


A Short Course 
In Computer Literacy 


mer A McWilli-,— 


“Oasis Systems’ software - unquestionably the 
best’’ . , . Peter McWilliams, author of 
the #1 best-selling book on word processing. 










THE 



and 

Electronic 

Dictionary 



“Punctuation” 


Punctuation 

Checkine 

and 


Writing 

Software 



The WORD Plus is the standard by which other 
spelling checkers are measured. Here’s why: 

• Real 45,000 word dictionary. 

• Shows errors “in-context.” 

• Interactive word look-up finds correct spelling 
for you and corrects at the push of a button. 

• Hyphenates words automatically. 

• Solves crosswords, puzzles, and anagrams. 

• Works with almost any CP/M®, CP/M-86® or 
MS/DOS compatible word processing program 
(WordStar, Magic Wand, Spellbinder, Perfect 
Writer, Select, Final Word . . . and morel). 


Punctuation & Style takes the worry out of writing 
by automatically catching dozens of different 
punctuation errors, both common and obscure. In 
addition, P&S catches unpaired format commands 
(underline, boldface, etc.), doubled words, and 
more. 

P&S gives you a “critique” of your writing, 
suggesting alternatives for commonly misused or 
over-worked phrases. It also shows where active 
voice can replace passive voice to add clarity and 
precision. 

Punctuation & Style is the perfect companion to 
The WORD Plus. It works easily with most CP/M 
word processors. (Available soon for CP/M-86 and 
MS/DOS.) 


Call or Write for ">01 .QdSQ 

complete information: \3 J. 


2765 Reynard Way 
San Diego, CA 92103 

Circle 337 on Inquiry card. Dealers contact: 

SOmVAH DISTMBUfOK 

1-800-252-4024 (in California) 


OASIS 

SYSTEMS 


CP/M and are reoi stared trademarks ot QFnttal Resi.earr!:h. Inn. 




Annomicii^ 
the fastest 
door-to-door 
delivery service 
to and ftoin Europe. 


Emery Krst Class 
International Service. 


No matter what the value, size, or weight of your air shipments, 
Emery provides the feistest regularly scheduled door-to'door service 
available between most U.S. and major European cities. To most cities, 
we can deliver doopto'door in as little as 48 hours. From New York, 
we can deliver as quickly as overnight to major European cities. That 
includes everything from letters to packages to heavy cargo. 

Emery offers you a total range of services from customs clearance 
to notifying your customer of the time of delivery, all for one basic price. 
For just a little more, you can even get proofrof'delivery and full 
documentation. 

So the next time you want the fastest scheduled dooPtO'door set' 
vice to most of Europe, ask for Emery First Class International Service. 

Call your local Emery ofiice for details. 


00 

2 

w 


5 

I 


r 



Send for yoor free Emery ^ 
First Class International Service * 
Shipping Kit today. 

Mail coupon to: 

Emery 

EO, Box4036, Woburn, MA 01888 

Name___-_ 

(Lut) (First) (Middle loittal) 

Title_____ 




Address^ 


City- 


_State- 


Zip- 


1BY4 I 


*Eme after time, 
no one delivers like Emery 

Circlo til on Inquiry card. 


















The Enhanced VIC-20 

Part 4: Connecting Serial RS-232C Peripherals 

to the VIC's TTL port 


Joe] Swank 
12550 SW Colony #3 
Beaverton, OR 97CXJ5 


Owners of Commodore's VIC-20 personal computer 
know the fascination that can overcome the new com¬ 
puter user. Simplicity, of course, is both the VIC-20's 
main attraction and the reason for its low cost* And its 
uncomplicated nature makes the VIC-20 a good place for 
the beginner to start to explore the power of a micropro¬ 
cessor* But the real thrill comes with the machine's in¬ 
evitable expansion to peripherals. 

Commodore's Kemal operating system allows access 
to the VlC-20's serial user port* As a result, you can con¬ 
nect the VIC to modems, printers, and other serial 
devices. A modem opens the door to the world for the 
VIC-20* An ever-increasing number of information ser¬ 
vices are accessible via telephone lines: stock-market 
quotations, bulletin boards, and program exchanges are 
just a few examples, and many of these are free. With the 
proper software and hardware, two VIC-20 users can 
communicate directly to exchange programs and data* 

The User Port 

Table la summarizes the standard RS-232C pin assign¬ 
ments used with most microcomputer systems, and table 
lb shows the pin assignments of the VIC-20's user port* 
Notice that the VIC-20 uses a subset of the standard in¬ 
stead of all the circuits defined in the standard (13 possi- 


Editor's Note 

This is the fourth and final article in ]oel Swank's series on 
"enhancing" the Commodore VIC-20. 


ble subsets are listed in the standard's application notes, 
but the VIC-20 subset does not match any of them)* 
Commodore's Programmer s Reference Manual defines 
two possible subsets of the VIC-20's user-port interface: 
the X-line interface and the three-line interface. 

Software access to the VIC-20's user port is via logical 
device 2, Routines in the Kemal provide proper timing 
and logic to send and receive data by this device. Users 
can also access the port by way of the BASIC statements 
OPEN, CLOSE, and I/O, 

Overcoming Incompatibilities 
The circuitry in the VIC-20 does not provide the 
voltages specified by the RS-232C standard; rather, it 
transmits data using TTL (transistor-transistor logic) 
level signals* In the VIC-20, signals between 0 V and 
0*6 V (volts) represent a logical 0, while those greater 
than 2*4 V represent a logical 1* The RS-232C standard 
specifies that a logical 1 is any voltage more negative 
than '3 V, while a logical 0 is any voltage greater than 
+3 V, Thus the VIC-20 needs additional circuitry to 
properly interface with RS-232C devices. 

Two ICs (integrated circuits) have been developed to 
solve this rather common problem. The 1488 contains 
four TTL-to-RS-232C line ch-ivers, and the 1489 contains 
four RS-232C-to-TTL line receivers. These ICs are used in 
virtually every digital device that handles RS-232C 
voltage levels, and they're both inexpensive and easy to 
come by* You'll need one of each to build the VIC-20/RS- 
232C interface. 
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Circle 25 on Inquiry card. 

Mxill never have a better reason 
to begin shopping by mail: 

IBM RAM 

BOARDS 

256K 

WITH AN RS-232C INTERFACE 

$349 

$529 WITH SUPERCALC 

St2K 

WITH AN RS-232C INTERFACE 

*579 

$749 WITH SUPERCALC 


Our fully-populated memory 
boards include parity checking 
and a standard RS-232C interface- 
They are compatibte with all IBM 
software. 

This is a rare opportunity to 
save a great deal of money 
without sacrificing quality. These 
boards meet the highest standards 
of design, materials and manufac¬ 
turing available — at any price. 
They are completely guaranteed 
tor two years. 


To Older or for 

information call 

InNewVbrk; 

(212) 509-1923 

In Los Angeles: 

(213) 706-0333 



In Dallas: 

(214)744-4251 

Bv Modem: 

(^)^-16Q4, 

r’cAU-OURMOOeMUNEi 

|^\weekly 

We accept VISA, Ma^le/Cafd of C-O.D. [atSfl S3 Iw Ada a S3 shipping charge EP prepaid orders: 


jnIPUTER 
^ODUCTS 

t245 LA BAYA DRIVE 
'LAKE VILLAGEXA 91362 


(U) 


RS^232C Interface Connector Pin Assignments 


Protective Ground 
T ransmltted Data 
Received Data 
Request to Send 
Clear to Send 

Data Set Ready 

Signal Ground (Common Return) 

Received Line Signal Detector 
(Reserved for Data Set Testing) 

(Reserved for Data Set Testing) 

Unassigned 

Secondary Received Line Signal Detector 
Secondary Clear to Send 
Secondary Transmitted Data 
Transmission Signal Element Timing (DCE 
Source) 

Secondary Received Data 
Receiver Signal Element Timing (DCE 
Source) 

Unassigned 

Secondary Request to Send 
Data Terminal Ready 

Signal Quality Detector 
Ring Indicator 

Data Signal Rate Selector (DTE/DCE 
Source) 

Transmit Signal Element Timing (DTE 
Source) 

Un assigned 


Pin 

Circuit 

Number 

Name 

1 

AA 

2 

BA 

3 

BB 

4 

CA 

5 

CB 

6 

CC 

7 

AB 

0 

CF 

9 

— 

10 

’— 

11 

12 

SCF 

13 

SCB 

14 

SBA 

15 

DB 

16 

SBB 

17 

DD 

IS 

19 

SCA 

20 

CD 

21 

OG 

22 

CE 

23 

CH/CI 

24 

25 

DA 


(lb) 


User-Port Lines 
(6522 Device 1) 




<9 

/ 

</ 

sP 

Cr ^ 

^ 

c 

PBO 

Received Data 

(BB) 

Sin 

IN 

D 

P01 

Request to Send 

(CA) 

RTS 

OUT 

E 

PB2 

Data Terminal Ready 

(CO) 

DTR 

OUT 

F 

PB3 

Ring Indicator 

(CE) 

Rl 

IN 

H 

PB4 

Received Line Signal 

(CF) 

DCD 

IN 

J 

PB5 

Un assigned 

( ) 

XXX 

IN 

K 

PB6 

Clear to Send 

(CB) 

CTS 

IN 

L 

PB7 

Data Set Ready 

(CC) 

DSR 

IN 

B 

CB1 

Received Data 

(BB) 

Sin 

IN 

M 

CB2 

Transmitted Data 

(BA) 

Sout 

OUT 

A 

GND 

Protective Ground 

(AA) 

GND 


N 

GND 

Signal Ground 

(AB) 

GND 





1 2 
1 2 
1 2 
3 
2 
3 
2 
2 

1,2 

1 .2 
1 .2,3 


Table 1; Pm assignments ancf signal names, The information 
in table la, a summary of RS-232C signals, comes directly 
from the RS-232C standard: the V/Cs seria/ port signals, 
shown in table Ib, can also be found in Commodores Pro¬ 
grammer's Reference Manual for the VIC. 














Space. Saver. 


The TTX-1014 Desktop Daisywheel. 
More Features. More Value. Less Space. 


Presenting the TTX-1014 Desktop 
Daisywheel. The perfect letter-quality 
daisywheel printer for your home 
or office. 

Your first look will tell you that the 
TTX-1014 Desktop Daisywheel is a different 
breed of printer. Sleek. Stylish. Compact. 
With 3 low-profile design and narrow foot¬ 
print so it fits on any desktop...and leaves 
you plenty of room to work. 

The TTX-1014 Desktop Daisywheel comes 
with an impressive array of standard features. 


Bidirectional printing, Pin and friction feed. 
Full-size-form capability. Interchangeable, 

100-character, ASCII printwheel. Built-in 
serial and parallel interface. Print speeds up to 
140 words-per-minute. Plus switch- and 
program-selectable pitch, line spacing, and 
baud rates. All standard. 

And all at a price that's irresistible. 

$6491 Complete. 

The TTX-1014 Desktop Daisywheel. 

The best deal going for your home or office. 
Try it now at your dealer's showroom. 



Conventional daisywheel printer footprint. 


TTX 


TUI 



Tele lex Communication 
3420 East Third Avenue 
Foster City, Califomia 94404 
415/341 * 1300 TX: 349420 


Circle 447 on inquiry card. 
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Connectors are another possible area of incompatibil* 
ity: most RS-232C devices use a female subminiature 
D-type connector with 25 contacts termed DB*25 ; the 
VIC-20 s connector is a card edge with 12 pins per side on 
0,156-inch centers. If you intend to connect these two 
types of devices, you1l need a male DB-25 and a 24-pin 
edge<ard connector. 

Connecting to Serial Peripherals 

Several modems will accept the VIC-20's TTL-level 
signals. Commodore sells one, of course, as do Bizcomp 
and Micromint. If you use the VIC modem, you need no 
additional hardware, but if you use another TTL-level 
device, youll need to make a cable with the proper con¬ 
nectors on each end. Figure la shows how signals should 
be routed. 

Figure lb is a diagram of the signal adapter youII need 
to connect the VIC-20 to full-duplex RS-232C peripher¬ 
als, The Commodore manual refers to this adapter as the 
three-line interface. The biggest problem with this circuit 


is that it requires a negative power supply to match the 
voltage requirements of the RS-232C standard. I used a 
9-V transistor-radio battery connected to provide 
negative voltage. (The circuit can be constructed on a 
small piece of perforated circuit board; the VIC connec¬ 
tor is glued to one edge, and the DB-25 connector is at¬ 
tached by a three-wire cable,} 

The user port can also communicate with a printer, a 
plotter, a video terminal, and several other RS-232C 
devices, but most of these, like the VIC-20, will be 
designed to fit the DTE (data-terminal equipment) 
category of the RS-232C standard. Because a DTE device 
is intended to be connected to DCE (data-communica- 
tions equipment) instead of another DTE device, you 
have to fool both devices into thinking that the other is a 
DCE device. Figure Ic is a schematic diagram of how to 
accomplish that, It"s simply a matter of using the same 
three signals used in figure lb, but you also cross the 
wires and add a handshake line. This is the X-line inter¬ 
face Commodore refers to in its m^ual. The handshake 

Text continued on page 338 
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Training Programs 

Make Using Personal Computers Ea^. 



TraJiUng Programs 
are avall^able lor: 

TTie VisiCaJc«- Program 
TTie WordStar** Program 
Ttie SuperCalc^^ Program 
The Easy Writer |j'“ Program 

The IBM* Personal Computer 
The Apple* Ub Personal Compyter 

Uncterstanding Personal Computers 
and Their Applications 
Managing Your Business with the 
1-2*3'" Program 

Managing Your Business with the 
MULTI PLAN'" Program 


Even the best application programs 
and personal computers still take 
a considerable amount of time 
to learn how to use 
That is.. .until nowl 

Cdex Training Programs are compu¬ 
ter-assisted training programs that 
make learning straight-forward and 
efficient In an hour, you can master 
the material on the Cdex disks and 
begin using the intended product: 


Its tough to learn about computers 
from a book. That's why all Cdex Train¬ 
ing Programs are on disk and are: 
Highly Interactive,,, 

Creating a dialogue with you and 
serving as your personal tutor. 
Completely Self-paced,,. 

You set your own learning time. 
Graphically Oriented... 

Remembeh a picture is worth a 
thousand words. 


Usable Now and Later.., 

Clear and concise training and 
reference programs for the first¬ 
time or experienced user 


Cdex'^ Training Programs 
We make it easy. 


Cdex Training Programs run on the 
same Apple' II Plus. Apple' l/e or 
IBM' Personal Computer as your 
other programs. See how effective 
a Cdex Training Program can be; 
ask your dealer for a demonstration. 


Cdex Corporation 

5050 Ef Camiro Real 


Los Altos. GA 94022 
415 964 7600 
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Listing 1: The t^sembl^ listing of V/CTTY, a program to send data to an RS-232C printer that requires handshaking signals. 


0001 

0000 




; UICTTY : PfJtJTlNE TO 

SEND TO THE UtC (f6232 PORT. 

0002 

OQOQ 




; FOR USE MITH AN OUTPUT ONLY DEUlCE (^PRINTER** 

0003 

0000 




i THAT REQUIRES HfiTfl>SHRriNG. 

0004 

0000 




; THIS POiJTIHE URS FiDflPTED FROM THE Kin/AIPti MON 1 TOR 

0005 

0000 




TTY OUTPUT ROUTINES. 

0006 

00(t0 




; UICTTY ECHOS RU CHFRACTERS DISPLAYED OH THE SCREEN 

0007 

OOOS 

mi! 




i TO THE PS232 PORT. 
i HRNDSlteE Pm THE 

IT Wits ON T>€ DSP LINE 

OUTPUT DEUICE. 

0009 

0000 




SET THE BAUD PATE : 

BY POKING UXBTIQH 781 WITH OT€ 

0010 

0000 




J OF THE FOLLLOUIHSi 


con 

0000 




^ UfiLUE 

BAUD RATE 


0012 

0000 




; 0 

110 


0013 

0000 





150 


0014 

0000 




: 2 

300 


0015 

0000 




i 3 

600 


0016 

00 00 




^ 4 

1200 


0017 

0000 




^ 5 



0013 

0000 




i 6 


0018 

ODOO 




: 7 

9600 


0020 

oooo 




: ACTIUftTE IdlTH SYS 450S6 

0021 

0000 




DE-ACTIURTE WITH SYS 

45121 

0022 

DOOO 




; UlC USER Ml A PODRESSES 

0023 

0000 




DRTHBl ^110 

;B POffT DATA REGISTER 

0024 

0000 




DOISBI 

=49112 

PORT DIRECTION REGISTER 

0025 

0000 




TIML 

=48118 

;TIMER 2 REGISTERS 

0026 

0000 




Tim 

=*8119 


0027 

oooo 




PCRl 

M911C 

-PERIPtCRAL CONTROL REGISTER 

0023 

0000 




IFRl 

=t81 ID 

INTERRUPT FLAG REGISTER 

0028 

0000 




: UIC TU CHIP 


003 0 

oooo 




TWTL5 

^*9005 

;TEST FOfP LOWER CASE HERE 

0031 

0000 




; UIC RAM 


0032 

oooo 




SYSX 

=430D 

REGISTER FOR SYS COMMAND 

0033 

oooo 




DISUEC 

=*326 

rOUTPiUT UECTDR 

0034 

oooo 




f EQUATES 


0035 

oooo 




LF 

= 10 

;LINE FEED CHARACTER 

0036 

oooo 




CP 

=13 

;CARRIAGE RETURN CHRRBCTEP 

0037 

oooo 





*=*B000 


0039 

BDOO 

HD 

27 

03 

RCT 

LDP DIStJEC+l 

;GET HI BYTE QF fJECTOR 

0039 

©003 

C9 BO 



Clip i>uicnY 

;«V ROUTUC? 

0040 

BO 05 

FO 

13 



BEQ SKPUEC 

YES- SKIP UECTOR UPDATE 

0041 

BG07 

BO 

02 

SI 


6TP UECSR+l 

;SflUE THE COHTEHTS 

0042 

BOOR 

PILy 

26 


LDA DTSt^EC 

.OF THE OUTPiJT l.iECTQR 

0043 

BOOD 

©D 

01 

Bl 


STA UECSA 


0044 

©010 

OT 

55 



LDR •<UICTTY 

.PUT ADDRESS OF MV P0<JT1ME 


iSi« liil 

03 


sn5av!?Tt 

UNTO UECTOR 

DM7 

8017 

8D 

27 

03 


STR DlSUEC+l 


0048 

0049 

BDIR 

BOID 

PD 

28 

IC 

IF 

91 

SKPUEC 

LDR PCRl 

AND ftlF 


0050 

BOIF 

09 

EO 



OPR tt*E0 

.PUT H U1RR17 ON THE LINE 

0051 

8021 

8D 

1C 91 


STft PCRl 


0062 

B024 

OT 

?F 



LDft MTF 

.SET B PORT HI BIT TO INPUT 

0063 

8026 

eD 

12 91 


STR DDRBl 

UO READ 09R LINE 

0054 

eD29 

AD 

OD 

03 


LDA SYSX 

.GET BAUD RATE Irt>lCATOR 

0055 

B02C 

C9 

08 



CMP iBMRX 

UITHIN LIMIT? 

^VES» SKIP 

0056 

B02E 

©030 

90 

02 



PCC HOCLIP 

LDR iO 

0057 

R9 

00 



:H0- DEFAULT TO 0 

0058 

B032 

DA 



NOCLIP ASL A 

;Mt.fl.TlPLV BY 2 FOR INDEX 

0059 

B033 

RR 




TRX 


0060 

B034 

BD 

03 81 


LDft BAUDTB.X 

;GET CORRESPONDING ENTRY 


m, 

IS 

FF 

04 

1? 




0063 

B03D 

BD 

00 B1 


STR BlTTIM+l 


0064 

B040 

60 




RTS 


0065 

8041 




ENTRY TO DE-flCTlURTE UtCTTY 

0066 

0041 

AD 

27 

03 

DEftCT 

LDA DlSlJEC+1 

.GET HI BYTE OF (JECTOP 

0067 

B044 

C9 80 



CMP iWICTTY 

US IT niHE^ 

m 

ll«l fig!? 

Bl 


EeitigEi, 


0070 

©MB 

BD 26 

03 


ETR DlSCtC 

; UECTOR COHTQJTS 

0071 

BD4E 

RD 

02 Bl 


LDR 1JEC8A+1 


0072 

B051 

8D 

27 

03 


STR DlSUEC+t 


0073 

BOS4 

60 



NOPE 

RTS 


0074 

8055 




i UICHY t ROUTINE TO OUTPUT TO THE UIC RS232 PORT 

0075 

0055 

80 FE 80 

UICTTY STR CHAR 

;SfWE A COPY OF CHARACTER 

0076 

BOSS 

48 




PHH 

;SAUE ALL REGISTERS 

m 

m 

48 





:0N THE STACK 

0078 

8056 

98 




TYA 


!i 






tSS **02 

iL01€R CA^ MODE? 

90SF 

2D 

05 

90 


AND TUCTL5 


0093 

8062 

FO 21 



BEQ CrtfCR 

;H0. SKIP TRANSLATION 

0084 

8064 

PD 

FE 

BO 


LDR CHftR 

;RETRIEVE CHARACTER 

0085 

8067 

30 

OF 



GMl CHKUPP 

^ CHECK FOR UPPER CASE 

0086 

8069 

C9 

41 



CMP i^ft" 

LESS THAN 'P' 

0087 

8066 

90 

18 



BCC CWCft 

iYES SKIPPIT 

008© 

B06D 

C9 

5B 



CMP i*5B 

jGREATER THAN 'Z' T 

C089 

B06F 

GO 

14 



BCS CHKCR 

;YES SKIPPIT 

0090 

8071 

09 

20 



ORA **20 

;TR^S^E TO LOMEP CASE 

0091 

B073 

8D 

FE 

BO 


SIR CHRR 

0092 

8076 

DO 

OD 



BNE CHKCR 


m 

m 

g 



CHWUPP 

^ sii" 

;j^|S ™ 7 

'SeHTEP THAN 'Z' 7 

0096 

B07E 

BO 

05 



BCS Crt(CR 

;¥EB skip 

0097 

B080 

29 7F 



AND t«7F 

jCLERR hi HIT 

0098 

8082 

©D FE 

BO 


STR CHAR 

;SAie: n 

0098 

©085 

rc 

FE 

BO 

CHKCR 

LDA CHfiP 


OlOO 

BOB© 

C9 

OD 



CMP iCR 

;RETURN? 

0101 

eo8A 

DO 

08 



GHE SEND 

;N0- JUST SEND IT 

0102 

80dC 

20 03 

00 


:SR SENDTY 

iVES SEND n 

0103 

808F 

A9 

OR 



LDR fLF 

;flW FXLOU UlTH ft LltC FEED 

0104 

B091 

eo 

FE 

00 


STR a«R 


0105 

8094 

20 B3 BO 

SEND 

JSR SEHDTY 

jSEHD ft CHARACTER 


m 

til 




W 

^RESTORE ALL REGISTERS 

OIOS 

i088 

6© 




ap 


0109 

B09R 

RA 




TAX 


QUO 

B09B 

68 




PLfi 


0111 

B09C 

6C 

01 

Bl 


jnr (UECSR^ 

:00 DO NORMAL OUTPUT ROUTINE 

0112 

B09F 




; DELAY i DELAY FOR 

THE Tlie IN BITTIM 

0113 

B09f 

RD FF 

BO 

DELAY 

LOB ©mm 

:M0UE DELAY TIME TO 

0114 

B0A2 

00 

18 91 


STA TIML 

;TIMER REGISTERS 

itii 

m Sfi !3 fi! 




0117 

eOAB 

ftO 

ID 

91 

DEL2 

LDA IFRl 

UlME UR? 

236 
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gill m n 

0120 B0G2 60 

0121 B[)e3 

0122 BQ&3 
0123 9003 


mm 


SEND OHE CHfipfiCTER TO TME RS232 PORT 
THE CHffiRCTER MUST BE IN CNflR RHD 
IS HOT PPESERIJED 


012^ 
0125 
0120 
0127 
012& 
0129 

0130 

0131 

0132 

0133 

0134 

0I3S 

0136 

0137 

0138 

0140 

0141 

0142 

0143 

0144 

0145 

0146 

0147 

iit§ 

0150 

ol?i 

0153 

0154 

0135 

0156 

0157 


6093 

B093 

©094 

B0E7 

BOOT 

Boefl 

909C 
BOBF 
BOCl 
B0C4 
B0C6 
BDC9 
BOCC 
BOCE 
8 GDI 

ISgi 


^142 BOM SS I? 


BQDD 

BODE 

90E1 

BOE4 

B0E6 

BOEO 

im 

BaF4 

B0F6 

B0F9 

BOFC 

BOFD 


56 

30 F7 

20 9F BO 
OT IF 
2D IC 81 
08 CO 
8D 1C 91 
2Q 9f BO 
n2 QB 
4E FE BO 
90 OC 
OT IF 
2D IC 91 


91 


BO OB 
OT IF 
2D 1C 91 
09 CO 
SD 1C 91 
^ 9F BO 

DO DF 

Ill’* 

BD 1C 91 
20 9F BO 
56 
60 


015B BOFE 

0159 ©GFE SIO 
0160 BOFF OQ 00 
0161 BlOl 00 00 


0162 B103 

0163 8103 
0164 B103 
0165 0105 
0166 BIO? 
0167 ©109 
0163 Bloe 
0168 BIOD 
0170 BlOF 
0171 BUI 

0172 B113 

0173 B113 

0174 B113 


SEH>TY 
UFIITDS SEI 

BIT DftTRBI 
BPL StNDn 
CL I 

BMT MftlTOS 

SEJ«HT JSR DELm 
LDfl «1F 
RM> P CRl 
OPfi i*CO 
STfl PCRl 
TS« DELflTY 
ijDx m 

OUTLUP LSR CHHR 
BCC ElTO 
LDH tflF 
m> PCRl 

BCS DELBIT 
BITO LDR I*IF 
fiWD PCBl 
ORN t*CO 
Stfl PCRl 

DELBIT ^ DELRV 

BNE OUTLUP 

ORB t4E0 
STft PCRl 
JSR DELHV 
CLI 
RTS 


RRM LOCnilOMS 


CHftR 

BlTTin 

MECSft 


eVT 0 
UOR 0 
MOR 0 


.DlSfBLE INTERRUPTS 
:TEST DSR ^PE7> 

MF OM, CCHTimJE 
;RLU5W RM INTERRiJ^T 
;RND UFIIT FOP DSR 

:DELftY ft BIT TIME 
,PUT SPSCE ON Lift 
;TURN OFF Ca2 


iBRlT ft BIT 
;e BITS TO SE«) 

>GET ft BIT 
.SRftHCH tF ns ZERO 
UTS ONE ’ 

.PtET fl MRRK OH THE LINE 


;GO «ftlT SOME 
;PUT SPftCE OH LINE 


I^nt^Vh^^bit 

-LOOP TILL ZERO 

Lite 


iUFllT R BIT 
;fiLLtD« INTERRUPTS 


OUTPUT CHfiRftCTER 

BIT DELAY TIME 

SRUE FOR OUTPUT UECTOR 


TftBUE OF mXf RATE ©IT TIMES 


3F 23 
B7 19 
C2 OC 
3F 06 
FP 02 
5D 01 
BD D O 
2C 00 


BflUDTB >4 

,WaR f233F 
MOtt t\9B? 
,WOR *CC2 
.UOR *63F 
.UOR t2FD 
UOR $15D 
.IdOR iSO 
WOR *2C 

BMAJC “B 
,EHD 

ERRORS^ 0000 


; 110 BfitJD C 01 
U50 BAUD <11 
;3t)0 BAUD <2) 
j600 ^IJD (31 
;1200 BAUD <41 
;2400 BAUD <5> 

;4©C0 BAUD (6> 

^9600 BAUD C71 

jMfKIMUH EHTRYS IH TABLE 


STMBa DEFIICD REF^tCES 


A 

DOOO 

0058 




ftCT 

0038 





B^JDTB 

0163 

0062 

0060 



iiifiM 

i\n 

Siil 

0113 0063 

0061 


0172 

0055 




CtflR 

0159 

0137 

0104 

0099 


C«CCR 

0089 

0096 

0094 

0082 

CHKUPP 

0093 

0085 




CR 

0Q36 

0100 




DftTAGl 

0023 

0126 




DDRBl 

0024 

0053 




DEftCT 

0066 





DEL2 

0117 

0U9 




DELAY 

0113 

0155 

0148 

0135 

0130 

DELBIT 

0148 

0143 




DIS<-€C 

0033 

0072 

0070 

Q066 

0047 

IFRl 

0028 

0117 




EJF 

0035 

0103 




K 

m 

m 




PCPl 

0027 

0154 

0152 

0147 0145 

SEND 

0105 

0101 




SEMDIT 

0130 

0127 




SENDTY 

0124 

0105 

B102 



SKPUEC 

0048 

0040 




SYSX 

0032 

0054 




TIMH 

0026 

0116 




TIML 

0025 

0114 





0030 

0161 

Sff? 

0071 

0069 

0043 

W 

m 

sm 

0046 

0044 

0039 

X 

OOOQ 

0062 

0060 




0091 0064 0075 
OOS? 0083 











Beforeyou bet your software 
business on an OS* look¥fho^ 
betting on MS-DOS and XENiX. 


A waiting market. If you write and sell 16-bit 
software, MStm-DOS and XENIX™ give you the 
largest installed base. In fact, over fifty 16-bit 
manufacturers offer their microcomputers with 
MS-DOS or XENIX, IBM, Victor, Altos, Wang, 
Radio Shack, Zenith and Intel, to name just a few. 
And the list is growing. That means there's a 
ready and expanding market for your 16-bit 
appiications software. 

The UNIXtm connection. XENIX is the multi-user, 
multi-tasking, UNIX-derived operating system 
for 16-bit microcomputers. MS-DOS 2.0 is 
Microsoft's single-user OS. MS-DOS and XENIX 
share hierarchical file structure and I/O redirection, 
including simple piping. MS-DOS 2.0 also pro¬ 
vides XENIX-compatible system calls. That means 
there's a migration path for programs written 
to run under MS-DOS and XEhnX. What’s more, 
both MS-DOS and XENIX are supported by 
Microsoft® languages. That's your single-supplier 
advantage from Microsoft. 

Comprehensive support. Microsoft offers you 
a full product support program. Excellent docu¬ 
mentation. Plus continual enhancements to both 
languages and operating systems. Your applications 
programs can even be listed in Microsoft's grow¬ 
ing Source Directory of 16-bit applications 
packages. Contact us for current software 
offerings and vendors. 

Leadership, Microsoft led the 
world into the 8-bit 
microcomputer 
marketplace 


with the first BASIC for microcomputers. Now, 
we're leading it into the 16-bit market with single 
and multi-user operating systems. 

Bet the winner. If you're writing and marketing 
software in the 16-bit marketplace, MS-DOS 
and XENIX are setting the standard. In fact, they’re 
the standard operating systems for the world's 
largest selling 16-bit microcomputer systems. 
Which means your market is already there. ..and 
growing. Contact us for complete information. 
Before you bet your software on an operating 
system, look where your market is betting. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT. 


MICROSOFT CORPORATION 
10700 NOHTHUP WAY 
BELLEVUE. WASHINGTON 90004 


Microsph H a regiEtsrsd trademark, 
and MS. XENIX and ifie Microsoft 
logo ane trademarks of Microsoft 
Corporation. 

UNIX IS a trademerk ol Self 
Laboratones 





value 

Data Rate 

bits per second 

0 

110 

1 

150 

2 

300 

3 

600 

4 

1200 

5 

2400 

6 

4800 

7 

9600 

Table 2: Data-transmission rate control values. Otic of these 

numbers should be stored in location 781 before VICTTY is 

activated in order to set the data rate. 


Text continued from page 334: 

line is the DSR (data set ready) signal from the DCE 
device, whether it's a printer, a synthesizer, or some 
other peripheraL This signal must be sent to the VIC-20 s 
DTR (data*terminal ready) input. 

Handshaking is necessary because the VIC-20 can send 
data much faster than most serial devices can handle. At 
times, for example, a printer must ask the computer to 
stop sending data so that it can catch up. When the 
printer can handle more data, it informs the VlC-20 by 
asserting DTR, 

Software 

Unfortunately, an error in the VlC's serial data-trans- 
mission routines causes the computer to ignore signals on 
the DSR line. In other words, if the printer sends the 
"wait" signal, the VIC-20 ignores it and continues sending 
data, which is thus lost. To circumvent this problem, I 
use a program called VICTTY (adapted from the ter¬ 
minal-communications routines in the monitors of the 
KIM and AIM computers). See listing 1 on page 336, 

VICTTY can be used to send data directly to the user 
port. While it bypasses all the fancy buffering done by 
the VICs routines, it does pay attention to the DSR 
signal, waiting for the printer so that no data is lost. The 
program echoes to the printer any characters that are sent 
to the screen ,'md is activated by entering SYS 45056 at 
the keyboard. 

The transmission rate can be selected by using a BASIC 
POKE instruction to store a number in location 781 prior 
to activation. Unlike the VlC-20 routines that are limited 
to 1200 bps (bits per second), VICTTY will work at up to 
9600 bps (see table 2 for data rates and the corresponding 
values to store). 

To list a BASIC program currently in memory and 
send it to a 2400-bps printer connected to the serial port, 
for example, you would enter 

POKE 781,5 : SYS 45056 : UST 


When the listing is done, deactivate VICTTY by typing 
SYS 45121 or all the screen output will be sent to the 
printer. You can also deactivate VICTTY by pressing the 
Run/Stop and Restore keys, VICTTY can also be used 
from within BASIC programs—just include the same 
POKE and SYS commands in the program before you 
send the output to the screen, 

A Word about ASCII 

It takes a bit of doing to make serial data from the 
VIC-20's port compatible with most standard printers. 
VICTTY alters the data as follows. First, it inserts a line¬ 
feed character after every carriage-return character (most 
terminals and many printers need both between lines). 
Second, it translates the VIC-20 s uppercase/lowercase 
character set into standard ASCII (American National 
Standard Code for Information Interchange) characters. 
The VIC-20 has two characters sets^ in one, the ASCII 
lowercase codes are replaced by special graphics characters; 
in the other, the ASCII uppercase codes produce lowercase 
characters, while the ASCII uppercase codes with the high- 
order bit on are used to produce uppercase characters. 

Other Uses 

In its present form, VICTTY can only handle transfers 
of data out of the computer, although the hardware is 
capable of both transmitting and receiving. Still, 
VICTTY could be used to echo VIC-20 screen output to 
an 80-coIumn video terminal that would enable you to 
see more information at a time. If the terminal does not 
handshake, connecting pin 4 of the 1489-type line re¬ 
ceiver to +5 V will enable the interface in figure Ic to 
work. 

Other RS-232C devices can be used with this soft¬ 
ware/hardware combination; some might require you to 
modify the interface arrangement. The VIC routines sup¬ 
plied by Commodore can be made to work with the inter¬ 
faces shown as long as handshaking is not required. With 
any luck, this series will start you on your way to explor¬ 
ing such advanced peripherals as plotters, digitizers, and 
speech synthesizers, all of which are now available for 
the home market. ■ 


The program in this article has been incorporated into a 
fuU-featured printer program for the Epson and other 
printers. !t includes VIC graphics and access to all Epson 
functions via standard BASIC OPEN, CtOSE, and PRINTS 
statements (no SYS calls). It also has a special mode for 
BASIC listings that formats BASIC statements for readabil¬ 
ity. It will communicate to the printer via either a Centronics 
parallel interface cable or an RS-232C interface at up to 9600 
bits per second with handshaking. For more information 
contact United Microware Industries Inc., 3503C Temple 
Ave., Pomona, CA 91768, 


^8 May 1983 © BYTE PtibLicaaons Inc 











FAST AND SIMPLE 


With QUICKCODE you can senerate a customer database in 5 minutes. Its that 
fast. All you have to do is draw your data entry form on the screen. It's that simple! 


NO PROGRAMMING REQUIRED 


QUICKCODE writes concise prosrams to set up and maintain any type of 
database And the wide range of programs cover everything from printing mailing labels 
and form letters, to programs that let you select records based on your own requirements. 
There are even four new data types that are not available with dBASE II alone. 


YOUR CONTROL 


And since you work directly with your information at your own speed and 
your own style, you maintain complete control. Telling your computer what to do has 
never been so easy 


i 


I 


QUICKCODE, by Fox & Geller. Absolutely the most power¬ 
ful program generator you’ve ever seen. Definitely the 
easiest to use. 


Ask your dealer for more information on QUICKCODE and all the other 
exciting new products from Fox Geller. 



FOX&GELLER 

Fox & Ge/Jer, Inc. Dept. INF 001 604 Market Street Elmwood Park, N.J. 07407 (201) 794-8883 


QyClCOOE Crxlcirwk Fox t GfHp. inc 
II A d TrdClertwV of Av^on-litc 


Circle 201 Of^ Inciuirv card. 







IF YOU KNOW WHAT YOU WANT 


EDIX/WORDIX SUPERCALC CONDOR 3 WORD HANDLER VISICALC 

$149 (ea.) $185 $488 $145 $169 

Personal Data Base $93 • PFS$99 • PFS Report $79 • PFS Graph $99 

CROSSTALK EASYWRITERII MULTIPLAN DB MASTER FINAL WORD 

$119 $259 $179 $148 $223 


m PC [DOSI 

Arivmad Operallng 
Systems 

The Programmer 
American Training Inter* 
natlgnaL \nt, 

ATl-Power lor PC 
DOS 

Applied Senwara Teeh- 
nelegy 

Versaform . . . 

Ashton Tale 
dBase II . 

Aspen Sellware 
Grammstik 
Proolreader 
Byrom Seflware 
BSTAM {Micro to micro 
comm.) . 

BSTMS (Micro to main- 
Irame comrr) 
ComsharE 
Master PlanocT 
Condor Computer Corp 
Condor 1 
Condor 3 

ConNnertlal Settware 
Heme Ac count a nl 

Plus . 

Is! Class Mall 
CP Aids 
Master Tax 
Standard Tax 
Del I Most 
WrlleOn 

Peal Estate Investment 
Program 
Dsrvver Soil ware 
EASy {Execulive Acclg 
System) 

Dlttronlcs 

Random House Etec- 
ironlc Thesaurus 
Digllal Research 
CBASIC 86 
CIS COBOL 86 
ConcurrenI CPJ'M-06 
Level 2 COBOL 86 
Pasoat MT-86/W SSP 
SID86 
5FP86 

Eagle Soil ware 

Money OECisnins 

liriErglng TectinQlngy 

Edix 

Wordlx 

EZTax 

EZTax 

Ha ward 

Real Bslaie Analy/or 

11. 

Tax preparer 1983 
Innovelive So II ware 
TIM III 
Fast Graphs 
Intel I act Assoc 
PC Texi 

Window . 

ISA |soe Sorcim) 

ISM 

Math&Magic 
Graphmagic 
Combo Pack 


200 150 


75 56 


369 288 


[4| 700 425 


75 

50 


200 149 
200 14B 


325 253 


195 147 
650 480 


ISO 112 
125 90 


16951371 
596 446 


IDS 

Easy Speller 1 i 
Easy Filer 
Easywriler II 
Easy Planner 

AR/AP/GL lea) - 

Financial Managemeni 
Series (ah 3) — 
Lexisott 
Spellbinder 
LllebOBl 

Lailice C Compiler 

Lllntree 

Vetkswnier 

Lightning 

Master type 

Lotus 

1-2-3 

Mark ol Ihe Lin I earn 
Mince 
Final Word 
Met^sull 

Benchmark Word 

Processor" . 

Benchmark Mail list 

Mlcrptpcus 

CIS COBOL 8006 


125 94 
400 281 
350 259 
250 188 
600 450 

1495 1121 

495 281 

500 415 

195 147 

50 88 

. 495 371 

175 153 
300 223 


500 367 
175 154 


050 637 


Micro Lab 

The Tax Manager 

MicroPro 

Infostar . 

Report Star 
Wordstar 


250 188 

15] 495 327 
. 350 231 
(4] 495 327 


Sercim [tee alto ISA] 
Spellguard 
Su percale 
Superwrirer 
Southeaslern 

Data Caplure . 

Slar 

Legal rimekeepmg. 

Rilling. ^ Accts 
Siruclured Syttimi 
GL AR. AP. Payroll. 

Invenlory. 0£ lea) 
Analyst 
Letlerighl 
WAD . 

OSORT 
Supers dH 
Optimizer 

Personal Da I a Base 
Synergistic 
Gala Reporter 
Vena Cam puling 
Graphics Hardcopy 
System 
VitiCerp 
VistCalc i256K) 

Desktop Plan i 
VislTrend/Plol 
Visidex 
VisiFite 
Visischedule 
Business For ecash ng 
Models 

Waolt Soil ware Systema 
Move It 


195 146 
295 185 
395 296 

120 90 


950 771 


1250 790 
250 100 
200 150 
100 75 
m 75 

200 149 
125 93 

250 188 


25 19 

250 169 
300 229 
300 215 
250 109 
300 229 
300 234 

IDO 78 

150 99 


130 94 

Spellslar 

250 165 

IBM PC HARDWARE 



Mad merge 

250 165 



130 95 

Wordstar/ 


KrafI 



Mall merge .I4| 

426 

Jbystick 

70 52 


Microsofl 


Micfosolt 


750 562 

Flight Simulator 

50 38 

RAM Card 64K 

350 253 


Mullipian 

212 

RAM Card 12BK 

525 381 


MlcrnStuI 


RAM Card 192K 

700 508 

150 113 

Cross Talk 

195 119 

RAM Card 256K 

075 634 


North American Busin ess 


0 HAD BAM 


200 150 

Systems 


Guadboard 64K 

595 428 

BOO 600 

The An swap 

250 180 

* 256K 

995 670 

350 294 

Northwest Analyticst 


Tech Designs 


16001200 

Slalpak 

495 369 

Adam & Eve Paddles 

40 15 

600 468 

OASIS 


TG Produols 


. 150 94 

The Word Pius 

150 112 

Joystick 

59 43 

200 160 

Orflanic Saltware 


Versa Campuling 



Galebcok 

395 331 

VorsaWrtler Graphics 


199 149 

Milegicme (l28Kl 

395 331 

Tablet 

299 249 


Text writer ID (Text 


CPM 


195 149 

lormaiier) .. 

125 97 



195 149 

POL Curporatian 


Adventure Internal Ian al 



personal Investor 


Advenlures 

129 97 

. 69 55 

(128K) . 

145 105 

American Training Inler 



Peachlree 


national. Inc. 



Series 4 Peachpak 


ATI-Power lor CP/M 

75 54 

250 107 

(GL/AR/AP] . [5} 595 359 

Anderson-Beil 


250 187 

Ryan McFarland 


ABSTAT 

359 


RM/COBDL 


Arliliclal rnielllgonce 


495 357 

• Full Dev System .. 

950 713 

(Requires CBASEC 2) 


295 221 

- Runiime oniy 

250 188 

Medical 

995 749 


Scrlpp$ Oala 


Dental 

995 749 

, 100 73 

Job Cost Systems 

495 371 

Ashton Tate 


150 113 

Select Inlormation Syslems 


dBase II ^ 

|4] 700 425 


Select with SuperSpell 


Aspen Snltware 



(Word Proc..) 

595 369 

Grammallk . 

... 75 56 

too 75 

Soitwarc PuhDthIng 


Prool reader 

50 30 


PFS File .. 
PFS Report 


$425 


90 65 

. 160 120 

dBASE Corner 

* dBASE II (relational DBMS) 
t Quickcode (program 

generator) ..S195 

* dUTIL (programmer's 

utilities) . $59 

* ABSTAT {statistics package) $359 

» DB Plus . .. S95 

Technical questions, M-F/9-5 (415) 324-0311 


toe 

99 


Cendar Cempuler Corp 

Condor 1 . 

Condor 3 .. . 

Dali Base SDlutlons 

dWAMES 
Qlgllal Hmareh 
Access Manager 
MAC [macro as¬ 
sembler! 

S1D (symbolic debugger 
lor 80001 
ZStD 

CBASIC (language] 

CBBO 

CIS COBOL 


195 147 
650 488 

129 

300 225 

90 75 

75 63 
100 88 
150 94 
500 395 
BOO 595 


OASIS 

The Word Plus 
Organic Scflwtre 

Dale b ook. 

Milestone 

Peachtree 

Series 4 Peach Pak 
IGL.ARAPi 
Pickles and Troul 
CP/MTfiSflOModIt 
Qusllly Bpflware 
GBS-DB Apple Dev 
Program 

Helalianal Sysiems. InL 
Porsonal Pearl 


150 112 


295 229 
295 229 


595 359 
105 169 

650 505 
295 104 


Display Manager 

400 295 

Select InlormallQh Systems 


Pascal Mt* w/SPP 

500 335 

Select with Super¬ 


DJR Assuclates 


spell . .... 

595 369 

FMS 80 . 

995 625 

Sodware lllmensians 


FMS80-1 

495 312 

Accounting Plus'* 


FMS 00-2 

495 312 

GL. AR. AP inv each 

,402 

E cosoil 


All lour 

1435 

MiuroStat (slat 


Sorcim 


package] 

295 248 

Pascal/M {Z80 or 


Epic Campuier Corp 


80801 . 

395 284 

Supervyz 

150 94 

Pascal/M (6086 


Faircem 


00081 

495 356 

MICRO BMKeyed tile 


ACTSOtZaO 8080. 


accessing) 


8(J85) 

175 126 

ForCBASiC? 

260 211 

ACT 65 (6502) 

175 126 

For MBAGIC COBOL. 


ACT 60 (68001 

175 126 

PL1/80. FORTRAN 


ACT 69 (6009) 

175 126 

Pascal MT*. CB 80 

260 2)1 

ACT 86/88 (8086. 


Fox and Seiler 


8088) 

175 126 

dCRAPH 

295 195 

TRANS 86 . 

125 90 

Quickscreen 

149 125 

Spellguard 

195 146 

Duickcnde 

. 295 195 

SuperCaic .. 

295 105 

dUTtl . 

99 59 

Superwriter 

395 249 

FYI 


Supersoft 


Superfile. 

m 129 

C (iompder 

250 188 

InlocEim 


Ada Compiler 

300 235 

Peadline . 

60 43 

Systems Pius |sflt 


Zork 1. tl, 111 lea 1 

50 38 

Safi ware Dim.| 


Slar Cross 

50 38 

Waqif Sol!ware Systems 


Human Soil 


Move it 

100 66 

0 B Plus 

ISA [Sec SorcimI 

ISM 

125 95 

Formats (or CPM 8" Apple 5'> & 
others Price the same in mosl 

Malhcmagtc ... 
Ilhaca intersyslems 

99 72 

cases. 


■ W^LL MATCH ANY 1 

PascalZ 

450 375 



Pascal BZj64K) 

450 375 

■ ADVERTISED PRICE | 


LexisofI 
Spellbinder 
Lhebeal 
T Maker il 
Mark etthe Unicorn 
Mmce (text ediiarl 
Final Word 
Micro Pro 

Inlostar .. [S| 495 327 

ftepor! Star . 350 231 

wordsiar [4| 495 327 

MailMerge 250 165 

Wordsiar/MailMcrge .. 426 


495 251 


275 215 


200 136 
300 229 


Balcnnes 
The Buss Financial Ac¬ 
count I ng By ste m 24951496 

Byroni Software 
BSTAM (Micro In 
micro comm ) 200 144 

BSTMS (Micro to 
mainframB comm 1 .. 200 144 

Caxton 

Gardbox . 245 177 

Computer Developmeitl. Ins. 

Image ^95 356 

Cnmshore Targel Soltware 
Piartnercalc 50 38 

Masterplanner . 325 263 


Spellatar 
Wordstar/Spctl- 
siar . 

Word/Spell/MaJt 

Calcsiar. 

Dataslar 
Microsoft 
BASIC SO 
BASIC Cnmpder 
FORTRAN 30 
COBOL 80. 

MACRO 80 

EDIT 80. 

fs MaLh7^Simp 
LISP/ju Slar 

M-Surt . 

Mullipian 
Mlcrostul 
Cro&sTalk 
Norlliwesl Analytical 
Slatpak. 


141 250 165 

HI 695 426 
[41 845 558 
145 96 
295 195 


350 252 
395 284 
500 360 
750 540 
200 156 
120 94 
250 194 
200 156 
195 151 
275 179 


195 119 


495 369 


Programming Internalional will 
match any curreni naiionally adver¬ 
tised price, wherethe advertiser is 
aclually willing and able to sell at 
that price 

HARDWARE 
Corani 

5M8 Hard Disk 
Dalsywrller 
Printer [10] 1395 1235 

Hiyss Microcumputer 
Produils 

Da!acorn Pascal 
Package 

Hayes Stack Chrono¬ 
graph lRS-232) 

Hayes Stack Smart- 
Modem (RS-232) 

300 Baud 

Hayes Slack Smarl- 
Modem 1RS232) 

1200 Baud _ 

NIC 

12" Green Hi-Res 

CRT. 

7710 Primer — 

3530Printer .... 

8023 Printer 
Novation 

J-Cai . 

SmarLCal 103 .. 

Smart-Cat 
103/312 .[4] 595 476 


{61 3495 1895 


50 36 


[41 349 199 


14| 279 209 


. HI 893 80^ 


[10J 265 167 
flO] 3085 2295 
[101 2290 t735 
[101 795 520 

.. 14] 149 119 
.14] 259 207 
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APPLE DOS 

Appllect Son wars 
TechiinlEH]^ 

Versa Form: 

VS-1 Apple N/64K 

VH^HCervus). 

VP-1 Versaform Pascal/ 

Interface _ 

ARTSCI fSorta^^e] 

Magic Window II 
HO/70/80J 

Magic Window .. . , 

Magic Mailer . 

Magic Words - 

Magic Pack Combo 
{Contains all 31 
Ashtan-Tate 
dBase II t 

Avant SardE CrE^tians 
Ultra Plot/D I F /Data 

Graph . , 

ReagFe Brothers 

Alpha Pfot . . . 40 

DOS Boss ... 24 

Ulililv City 30 

Apple Mechanic . 30 

BrQdBrhund Soltware 
General Ledger 


3B9 249 
495 3B0 


245 m 


150 109 
,, 100 75 
70 43 
70 49 

225 156 

[4] 700 425 


99 71 


Eduwaro 

Compu-flead ...... .,. 

Perception . . 

Statistics. 

Spelling Bee with 
Reading Primer 
Compu-Malb/ 

Fractions 

Cofnpit'Maih/ 

Decimals ,. 
Gompu-Math/Arithmetic 
Skills 

Algebra 1 .. . 

Fractions 

{New version). 

Decimals 

{New version) , 

Algebra 2. 

Counting Bee . 
Compu'Speil/System ., 
Compu-Spell/Oaia Disk 
Levels 4 thru S . 
Merri-Vert 

Uni Salve . 

PSAT Word AMaek 

Skills . 

SAT Word Attack . 

E2 

Tax.. 


(with A/P) 

495 305 




Payroll. 

395 275 

Hiyden Sutlware 



Oumm&Dfl 


Pie Wriler/Slandard 

150 108 

Roots/M t 

195 140 

Pie Writer/Double 



Computer Slaimn 


Vision. 

150 

108 

Combined Enhanced 


Pie Wriier/Mulli 



Graphics Software 

55 40 

80-col . 

150 

108 

Station Master .. 

175 136 

{for Smarterm. 



Corns hare Target Sollware 


Videolerm. a 



Target PlannerCafc t . - 

99 74 

Superterm) 



Image Maker ., 

175 126 

Hayes 



Cnnlinenlal 


Terminal Pgm 

TOO 

75 

Home Accouniant .. 

75 52 

Highlands Demputer 



1st Class Mail.. 

75 54 

Services 



CPA 41 - GL. 

250 159 

CRAE2 0 

40 

30 

CPA#2-AR . 

250 159 

MCAT 2.0. 

25 

19 

CPAN3-AF . 

250 159 

E-Z Ledger . 

60 

37 

CPA PR _ 

250 159 

Neward Soltware 



All four .[511000 609 

Grealtvfl Financing 



CPA US — Properly 


1983 . .. 

195 

149 

Management. 

495 352 

Slale Tax Prep 



Crane Soltware 


CA'83 . 



Menu Generator 

40 29 

Tax Preparer 1983 . .. 

225 179 

CreiliVG Curriculum. Inc. 


Real Estaie Analyser 



Speed Reading 


II . 

195 

146 

Courseware .... 

99 75 

Inlormatiun UnllTnIted 



Dakin 5/Lml 10 


Soltware [IDS| 



Depreciatien Planner .. 

395 299 

Datadex .. 

150 

10S 

Budget Planner . 

150 112 

Datadex/Hard Disk ... 

300 216 

Business Bock keeping 


Professiana! 



System . 

395 299 

Easywriier 

175 

126 

Datamusl 


Profeseianat 



Write On II . , .. 

130 90 

Easymailer _... 

150 

108 

Real Estate Analysis 


Easy Mover . 

too 

75 

Program . 

130 90 

Tell star Level 1 .. .. 

40 

30 

Tax Beater. 

130 90- 

Tell star Level 11 . 

80 

58 

Oatasolt. 1nE. 


FORTH Development 



Micropamter (48K1 ... , 

35 25 

System .. 

140 

101 

BASIC Compiler 


insoN 



I32K)... 

100 75 

GraFORTH II . 

75 

56 

LISP Interpreter 

125 94 

Electric Duet 

30 

23 

OeclsEon Support 


TraosFORTHII. 

125 

94 

The Accountant ... . 

129 97 

ALD System II. 

75 

56 

AccQuntanl with 


IntBrnatlcnal Scflware 



DBCalc. 

149 107 

Markeling 



delta Son ware 


Mathemagic (Advanced 



Bookkeeper Master 


programmable calcula¬ 



Program , 

90 6B 

tor package). 

90 

§5 

Bookkeeper Check 


Graph magic ... 

90 

65 

Writer . 

40 29 

ISA |See Sorcim] 



Denver Soltware 


kertsingian Mlxroware Lid. 



Pascal Tutor . _ 

125 97 

Formal II .. 

250 

169 

Pascal Programmer 

296 223 

Lightning Soltware 



Financial Partner ...... 

250 TBB 

Mastertype .. 

40 

30 




Link Systems 


Program Design, Inc. 



30 

22 

Datafax . 

. 199 149 

The Mew Step-hy- 




19 

Datalink. 

100 75 

Step . 

. 80 

58 

30 

22 

Link Index . 

T95 149 

Sensible Soltware 





Link Videc ... 

55 41 

Super Disk Copy III . 

. 30 

23 

40 

30 

Link Sampler 1 . . 

60 45 

Multi Disk Catalog III 

25 

19 



Link Disk 

. 70 51 

Disk Recovery ["The 



40 

30 

UK Enterprises 


Scanner"). 

30 

23 



Leller Perfect with Mail 


Applesoft Plus Struc¬ 



40 

30 

Merge .... __ 

. 150 112 

tured BASIC , .. 

25 

19 



Data Perfect 

100 78 

Disk Organizer 1) _ 

30 

23 

50 

37 

Edit 6502 _ 

too 78 

DOS Plus 

25 

19 

40 

30 

Lower Case Character 


Quicktoader 

25 

19 



Generator(acces¬ 


Image Prmier'Leller 



49 

37 

sory) . 

25 19 

Quality 

40 

30 



Lotus 


Image Prinler-Epson 

. 40 

30 

49 

37 

Executive Briefing 


Image Prinler-MEC Del 



40 

30 

System .. 

199 149 

Matrix . 

40 

30 

30 

22 

Micro Lab 


The Bug , 

50 

37 

30 

22 

The Invoice Factory .. 

200 144 

Build Using 

30 

23 



The Merger 

50 37 

Edil Soft . 

30 

23 

20 

15 

The Learning Sysiem .. 

150 108 

Quadrant 6112. 

35 

26 

16 

12 

Painter Power _ 

40 30 

Sensible Speller. 

125 

94 

25 

19 

US Conslituhon Tutor 

30 22 

• for Supertext . 

125 

94 



English SAT #l , 

30 22 

• for Apple CP/M 

125 

94 

49 

37 

VisiBlend .. 

50 37 

• Pascal 

125 

94 

49 

37 

VisiFaclory 

75 54 

BEST [Applesoft Pro¬ 





The Asset Manager , ,., 

200 T44 

gram Optimizer) 

40 

30 

69 

55 

The Tax Manager .... . 

180 t29 

SnrtWire Dfmensiens 




Data Factory 5.0 300 216 

Wail St reel er ,,.. 300 216 

Payroll yartager 300 216 

IRicrosolt 

Typing Tutor li . 25 19 

Time Manager 150 116 

A L D S t . 125 97 

Adias ^Matn-00 . , 125 97 

Adios ^Mattl/^Simp ... 250 194 

M-Sorl . . 195 151 

luLisp/j^iStar . 200 156 

Meltiplan. 275 179 

mu 

Supertext 40/56/70 . 125 79 

Supeitext 40/a0 . 175 126 

Form Letter Module 

48K . .. 100 72 

Address Book Mailing 

List48K^‘ . 

Data Plot 40K** 

Elementary Math Appie 
5oft48K** 

fhe Voice 4fiK . 

“fleguires Applesott PGM or 
Apple II Plus 
Uiriega 

Locksmilh. 100 

Dn-Llne Systems 
The General 

Manager . 

Screenwriter II .. 

Trie Dictionary 
ExperJilor 11+ | Applesoft 

compilerl .. . 135 

LISA 2 5 . aO 

EPFIV {Ektended 
Programming Faciliiy 
IV) . 


395 239 
1250 669 


140 

125 

140 


50 

60 


40 

40 


75 


199 145 
90 68 
125 94 


100 69 


65 45 


90 65 


150 

80 


230 168 
130 85 
100 70 


Peachtree 

Series 40 GL AR. AP. 
Inveniory, Payroll 

tea). , 

Penguin Soltware 
Complete Graphics 
System 


BO 56 


400 239 


70 


Special EHects . 40 


Graphics Magician 
Adijilional Fonts and 
Ctiaracter Sets ,. 
Complele Graphics 
System || 

[Apple Tab Ver.) ... 
Special Effecis 


6fl 


20 15 


120 86 


7 ^^ 5 | 1 ., 


Accounting Pius 
GL. AR. AP fnvea 
All tour . 

SoNware Publishing 
PFS.File 
PFSifleporl 
PFS:Graph_ 

SlllGOU Valliiy 
Word Handler . 

List Handler _ . 

Dictionary 
Sirius 

Pascal Graphics Editor 

148KII/1I+1. 

Southeastern Sollware 
Data Capture 4.0 . 

Data Capture 4 0/Vtdex 
Smarterm. Soper ’ 

term _ . 

So 111 h western Det^ 

Z-Term Profes- 
sronal t • 

ASCII Express. 

ASCII Express 
Protessionat .. 

_ STC 

' Professional Time and 

Billing . 395 284 

Language Reading 
Development Pro¬ 
gram . 

Apartment Manager 
Stock Klfarkst Sett ware. IrtE . 

On Balance Volume 
Charting (Stock 
Market arraiysisi 
[Includes S3QO.OO lirst 
year maintenance and 

update tee] _ 1500 1299 

Sldneware 

DBMaster 229 148 

Utility Pak ffl . 99 65 

Utility Pak #f2 ... 99 65 

DBMaster/Hard Disk . . 499 359 

Stat Pac. 99 71 

Micro Memo. 40 30 

Electronic Price 

Sheet .. . 100 72 

Compucuhe. 3{) 22 

Graphics Processing 
System (Standard) 

Graphics Processing 
System (Profes- 


130 89 


175 126 
325 234 


60 45 


VislCerp |Personal 


SoflwarBl 


VisiCalclll3 . 

. 250 169 

VisIFile. 

. 250 169 

VisILmk 

. 25Q 169 

Desktop Plan II ... 

. 250 194 

VisiPlot 

. 200 156 

VisiTrend/PJol ... 

. 300 234 

VisiDex ... 

250 194 

VisiTerm . 

100 65 

VisiSchedule , 

300 234 

Business Forecasting 


Model [req Visi- 


Calc). 

100 78 

f = CPM Sdf.l.$.ard needed 

APPLE/// 


Applied Soltware 


Tech no legV 


Versa Form VS-3 

495 371 

DatsMest 


Write On 

. 130 99 

OenvEf Seflware 


EASy (Executive Ac¬ 


counting Sysiem) .. 

. 725 562 

InsaR 


TransForlh ///. 

125 94 

ALD Sysiem /// . , 

75 56 

Link Sysicms 


Link Index . 

. 195 146 

Link Video_ 

55 42 

Link Sampler 1 . ... 

60 45 

Datafax .. 

249 T87 

Datallnk 

149 112 

Micro Lab 


Data Manager /// .... 

750 562 

Sollware Publishing Corp. 


PFS:File . 

175 120 

PFS: Report 

125 86 

PFS Graph. 

175 120 

VlsiCnrp 


Desktop Plan /// . 

300 234 

Visischedule/// . 

300 234 

Visicalc Advanced III 

4D0 312 

Business Forecasting 


Model .. 

100 78 

APPLE lie 

Son ware Publishing 


PFS File. 

99 

PFS Report. 

79 

PFS Graph 

99 

VisICcrp 


Vfstcalc Enhanced ... 

202 

APPLE HARDWARE 


Hayes 


Micromodem II .[4] 

379"259 

■ with termir>aJ pgm 

409 289 

Kens in 0 Eon 


System Saver (Fan) ... 

90 65 

MIcro-ScI 


A2 35T Disk 


Drive.. [5] 

479 329 

Nlicrosolt 


RAMcard {memoty 


board) .. 

100 69 

Soft card (CP/M 


board) .,, ... 

345 219 

Premium System: Soft- 


card. 16K RAMcard. 


VIdex Videoterm 8D 


coi Card, Soil switch. 


Osborne CP/M User 


Guide . ... |5) 

695 409 

Perse nal CompufEf 


Appli'Card (6MHz)_ 

595 429 

Videx 


Keyboard Enhancer II ... 

149 99 

Videaterm w/Soft- 


Switch . 

375 239 


179 129 


TELEPHONE ORDERS 

Outside Cafif.: (800) 222-8811 

Inside Calif.: (415) 324-3780 

Hours: 7-6, Mon.-FrL, 9-5 Sat 
tnquiries/price quo tes (415 ) 324*0305 
Order status (415) 324-0306 

Technical Support (415) 324-0311 

MORE Cpm\ APPLE + , IBM PC', UNIX UCSO 
software, hardware, etc: call for quote 

PROGRAMMING 

INTERNATIONAL 

505 Hamilton Ave. • Suite 107 
Palo Alto, CA 94301 

TERMS: All prtces subject to change without notice 
and ayadabhrty.. Cai^liier's check/MQ/ba-nk transfer 

Allow time fpreofnpany or personal checks Id clear 

Prices reflect cash prepaid discount VISA/MASTER- 
CAHD.^CQD/PQ.'s 3%. GA residqntsadid. sates lax 

AH safes final for games S, special orders. 

SH(PP(NG;|2 per item for UPS surf ace fSS for Bty a 

Label), withriii conisnentat USA, excepi where iUiip- 
ping cost is specified iP square brackets. 

RETURNS: Musi havs .authonzation durnfaer. ob¬ 
tained at 41 32 4 ”0305 U rtau Ih o r Lject ret urns wi N be 
refused; damaged goods will be refused. All returns 
sublecT to T04k restock ir»9 fee 

WHY 

PAY MORE? 


Circle 377 on inquiry card. 
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Design Philosophy Behind 
Motorola's MC68000 

Part 2: Data-movement, arithmetic, and logic instructions 


Last month, in part 1, I discussed 
the design philosophy behind the 
Motorola MC68000, a powerful 
16“bit processor with multiple 32-bit 
registers. This month Til describe the 
data-movement, arithmetic, and logic 
instructions of the MC68000. A 
thorough reading of the MC68000 s 
user's guide (available from many 
computer bookstores and Motorola 
distributors) will give you all the 
details of each instruction's opera¬ 
tion, but a look at the general cate¬ 
gories of instructions, a discussion of 
why certain design decisions were 
made, and mention of some special 
capabilities of the instructions will 
give you insight into the power of this 
instruction set. 

Instruction Format 
and Addressing Modes 

Before I get into the instruction 
groups, let's first look at how assem¬ 
bly ^language instructions are written. 
Table 1 illustrates a common mstruc- 
tion format and the choices that can be 
made within it. First, of course, you 
can pick one of several microprocessor 


About the Author 

rJiofti£j5 Sfames is an electrical engineer lAjiio 
has spent the last five years helping to plan the 
direction of the MC68QOO of processor 

products for Motorola. 


Thomas W. Starnes 

Motorola Inc,, Microprocessor Division 
3501 Ed Bluestein Blvd, 

Austin, TX 78721 


instructions—for example, an addition 
(ADD), comparison (CMP), arith¬ 
metic shift left (ASL), or data move 
(MOV), If the instmction is one that 
handles data, you can, with the 
MC68000, select one of three data 
sizes: 8,16, or 32 bits. This selection is 
made by following the mnemonic with 
a period and either a "B", "W", or 
for byte, word, or long word; if no 
size is specified, the assembler will 
assume a 16-bit operation. 

On a data operation, you need to 
make one or two more decisions, i,e,, 
which addressing mode to use for the 
one or two operands the instruction 
requires. (See the text box on data 
organization on page 354 for more 
details.) Typically, you can select one 
of 14 modes; within most of these 
modes, one of eight address registers is 
selected. On many operations, you 
need to select a second addressing 
mode; this usually involves selection 
of one of eight data registers, but for 
the data-movement instruction, any 
addressing mode can be selected. 

All MC68000 instructions are fully 
defined with 16 bits of op code. (Op 
code is short for operation code; it is 
the pattern of bits that a micropro¬ 
cessor interprets as a specific machine- 
language instruction executable by it.) 
Depjending on the instruction or the 
addressing mode(s) selected, addi¬ 


tional 16-bit extension words may 
follow the op code. These extension 
words provide additional addressing 
information and may make the total 
instruction length as long as 10 bytes. 
Because the instruction is always 
lengthened by multiples of 16 bits, you 
can ensure that instructions always 
begin on even-byte boundaries; 
because of the way the MC68000 
fetches 16-bit quantities from mem¬ 
ory, this placement of instructions in¬ 
creases the speed of program execu¬ 
tion. 

By far, the most common operation 
in any processor application is the 
movement of data. Other micropro¬ 
cessors move data with LOAD, 
STORE, PUSH, PULL, POP, and in¬ 
put/output (I/O) instructions. When 
you boil it all down, each instruction 
simply moves data from one location 
to another. So why not call them all 
MOVE? Simplicity of expression is a 
fundamental theme throughout the 
MC68000's instruction set: all similar 
operations should perform similarly in 
a number of respects. For example, if 
you can use an ADD operation with 
two 32-bit quantities, you should be 
able to use an add-with-carry opera¬ 
tion with two 32-bit quantities. If you 
can select from 14 addressing modes to 
use an ADD operation, you should be 
able to select from 14 addressing 
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Photo 1: The MC68000 microprocessor chip, which contains more than 68,000 transistors, is 246 by 281 mils (6.24 by 7.14 mm) in 
size. This photo shows the location of the major functions of the chip. "Int. Log.” stands for "Interrupt Logic”^ "AO Mux Control”, 
for "Microcode AO Multiplexer Control”; and ”FC Log. ”, far "Function Code Logic, ” The labels "p^ROM” and "NROM” indicate two 
areas of microcode. "Trap and 111. Inst. PLA” stands for "Trap and Illegal Instruction Programmable Logic Array”; "IRD Reg. ”, for 
'Instruction Register Decode Register”; and ”ALU Control", for “Arithmetic and Logic Unit Control.” The Data Execution Unit 
houses the main functions of the arithmetic and logic unit, while the Address Execution Units perform the arithmetic associated 
with the calculation of an address. 
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Instruction format Is: 


mnamon ic .size sou rc e .d est i n at ion 

Examples: 


ADD.L 

D1,D2 

MOVE.B 

#15.-KAO) 

ADO 

D1 ,D2 (size assumed to be ’’.W') 

BGE 

LOOP1 (only one argument) 

RTS 

(no arguments) 

Explanations: 


mnemonic 

= instruction abbreviation (ADD, CMP, MLILS, etc.) 

size (optional) = operand size: 


.B means byte data (8 bits) 

,W means word data (16 bits: default size) 

.L means long word data (32 bits) 

source (optional) = source operand addressing mode 
destination (optional) = destination operand addressing mode 

Table 1: General format for MC68000 instructions. 


modes to use SUB (subtract)* If certain 
status register codes are modified to 
reflect the results of an ADD^ the same 
codes should also be modified when a 
SUB or NEG (negate) instruction is 
performed. 

Varieties of MOVEs 

With this philosophy in mind, all of 
the old LOAD, STORE, PUSH, PULL, 
POP, and I/O instructions from other 


microprocessors were rolled into one 
very powerful and flexible MOVE in¬ 
struction in the MC68000* Let's look at 
just what this one instruction can do. 
The MOVE instruction can move 
8-, 16-, or 32-bit data from practically 
any location to practically any other. 
And a wide selection of addressing 
modes and registers for both the 
source and the destination should 
cover about any way you want to find 


the operands. Table 2 lists the different 
combinations of addressing modes 
available on both the MC68000 and 
the Intel 8086 families. Let s look at 
what some of the MC68000 address¬ 
ing-mode combinations allow you to 
do* 

Certainly, you can copy data be¬ 
tween registers, but you can abo copy 
data to or from a register to memory 
using any of the memory-addressing 
modes* Most microprocessors allow 
the programmer to transfer data on 
the top of a stack to or from a regis¬ 
ter only. What if the data is really 
needed elsewhere in memory? You 
must run a second instruction to make 
the second move and use a register for 
a temporary holding space. The 
MC68000 allows you to move top-of- 
stack data to or from any register, 
another stack, a queue, any memory 
location, or any I/O location, all in 
one smooth motion* And why 
shouldn't you be able to? An added 
advantage of the MC68000 comes 
from its ability to use any one of the 
eight address registers as a stack 
pointer; this allows you to build as 
many as eight different stacks without 
having to swap out registers. 

You can abo do direct memory-to- 
memory moves. There are 10 different 



destination Dn 

An 

{An) 

(An) + 

-(An) 

d16{An) 

de{An,Xn) 

Abs.W 

Abs.L 



#options 8 

8 

8 

8 

8 

8 

128 

N/A 

N/A 

source 

#optlons 










Dn 

a 

Ml 

Ml 

MI 

M 

M 

Ml 

Ml 

Ml 

M 

An 

8 

Ml 

Ml 

Ml 

M 

M 

Mi 

Ml 

Ml 

M 

(An) 

8 

Ml 

Ml 

Mi 

M 

M 

M 

M 

M 

M 

(An) + 

8 

M 

M 

M 

M 

M 

M 

M 

M 

M 

-(An) 

8 

M 

M 

M 

M 

M 

M 

M 

M 

M 

d16(An) 

8 

Ml 

Ml 

M 

M 

M 

M 

M 

M 

M 

d8(An,Xn 

128 

Mi 

Ml 

M 

M 

M 

M 

M 

M 

M 

Abs.W 

N/A 

Ml 

Ml 

M 

M 

M 

M 

M 

M 

M 

Abs*L 

N/A 

M 

M 

M 

M 

M 

M 

M 

M 

M 

d16(PC) 

1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

d8(PC,Xn) 

16 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Immediate 

1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Notes: 











1. "M' 

' means this combination available on the Motorola MC68000. 






'T 

means a comparable combination available on the Intel 8066 family. 





2. ’*#optlons" refers to the number of different ways an addressing mode can be used in the MC68000 due to the availability of multiple 


registers that can be used; for example, the “‘d8(An,Xn)" option can use 8 An registers and 16 Xn registers for a total of 128 


combinations, "N/A" means " 

not applicable." 







3. Most of the source and destination addressing modes are explained in the text box "Data Organization and Addressing Modes," 


page 354. "An" and "Dn" are register addressing modes. * 

*Abs.W" and' 

"Abs.L" are word-address and long-word-address 


forms of absolute addressing. 









Table 2: Adi^ressing modes available to the Motorola MC680Q0 and the Intel 8066. The information at the intersection of 

a row 

and a column indicates the availability of that source/destination addressing-mode combination for each microprocessoK 
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“I built this 16-bit computer and 
saved money. Learned a lot, too.” 


Save now by building the Heathkit H-100 
yourself. Save later because your computer 
investment won’t become obsolete for 
many years to come. 

Save by building it yourself. You can save hundreds of 
dollars over assembled prices when you choose the new 
H-100 16-Bit/8-Bit Computer Kit - money you can use 
to buy the peripherals and software of your choice. 


The H-100 is easy to build - the step-by-step Heathkit 
manual shows you how. And every step of the way. you 
have our pledge -“We won't let you fail.” Help is as close 
as your phone, or the nearest Heathkit Electronic Center."^ 

And what better way to [earn state-of-the-art computing 
techniques than to build the world’s only 16-bit/8-b!t 
computer kit? To run today’s higher-speed, higher-per¬ 
formance 16-bit software, you need an H-100. It makes a 
big difference by processing more data faster. 



Dual microprocessors for power and compatibility. The 
H-100 handles both high-performance 16-bit software 
and most current Heath/Zenith 8-bit software. 

Want room to grow? The H-100's standard 128K byte 
Random Access Memory complement can be expanded 
to 768K bytes compared to a 64K standard for many 
desktop computers. 

And the industry-standard S-100 card slots support 
memory expansion and additional peripheral devices, 
increasing future upgradability of the H-100. 

High-capacity disk storage, too. The H-100's 5.25'Tloppy 
disk drive can store 320K bytes on a single disk. The 
computer also supports an optional second 5.25" and 
external 8" floppy disk drtves. And an optional internal 
Winchester disk drive will be available soon. 

For more information, circte the reader service number 
below. Better yet, visit your Heathkit Electronic Center for 
a demonstration! 


12BK byte!; ^t^ndard. 
OptlomL 


The H-100 gives me the most 
for my computer dollar! 
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LONQ TRANSFER TO/FROM AN EVEN ADDRESS. 
24 23 16 15 fl 7 


REGISTER; 


HIGH-ORDER 

MID-UPPER 

MID-LOWER 

LOW-ORDER 


aVTE 

ADDRESS 15 14 13 12 11 10 9 


BYTE 

876543 21 0 ADDRESS 


MEMORY 


2N 
2N + 2 
2N + 4 
2N+6 


HIGH-ORDER 


MID-UPPER 


MID-LOWER 


LOW-ORDER 



2N + 1 
2N + 3 
2 N+S 
2N + 7 


Figure 1: Moving data from a 32-hit register to memory using the MOVER instruction. 
Bytes from the register are stored in every other memory byte. The instruction takes 24 
clock cycles to execute. 


memory-addressing modes to select 
from for the source operand and seven 
for the destination. Also, keep in mind 
that each addressing mode can use any 
of the eight address registers, further 
increasing the versatility of these move 
instructions. (Actually, in one mode, 
you have 16 registers to choose 
from—eight address and eight data 
registers.) 

Just how many different ways are 
there to move general data in the 
MC680007 When you couple all of 
the combinations allowed with the 
selection of registers available, there 
are 34,888 different ways, and each 
one can be used for 8-, 16-, or 32-bit 
data. That ought to solve most pro¬ 
grammers' data-shuffling problems 1 

The remaining data-movement in¬ 
structions include SWAP, for in¬ 
stance, which exchanges the contents 
of any two data and/or address reg¬ 
isters. You can read or modify the 
status register codes with a MOVE SR 
(Status Register) instruction. 

The MC68000 was designed to in¬ 
terface directly to the MC6S00 line of 
8-bit peripherals so that all the exist¬ 
ing peripheral circuits could easily be 
used on the MC68000. (Many of the 
8-bit peripherals provide very useful 
functions that would need to be in¬ 
cluded in a 16-bit system.) To bring 
the best of the 8-bit peripheral world 
into the universe of 16-bit software, 
designers included a special MOVER 
(Move Peripheral) instruction in the 
MC68000. Here's how and why it 
works. 


Frequently, you must set up reg¬ 
isters to ready a peripheral for opera¬ 
tion. You need to connect an 8-bit 
peripheral to either the upper or 
lower half of the 16-bit-wide data 
bus. This means that the registers 
connected to a peripheral appear 
within the MC68000 memory address 
space as successive-even or succes¬ 
sive-odd addresses. The MOVEP in¬ 
struction will move either 16 or 32 
bits of a given data register out to 
memory in 8-bit chunks, starting at a 
given location (see figure 1); ad¬ 
dresses for each successive byte are 
incremented by two, not by the one 
that the normal MOVE uses. This 
allows the 2 or 4 bytes being trans¬ 
ferred to be loaded into the proper pe¬ 
ripheral port addresses. Thus, you 
can load as many as four S-bit reg¬ 
isters in one simple instruction. The 
MOVEP instruction is bidirectional, 
so that the registers can be either 
loaded or read. 

Two special types of the MOVE in¬ 
struction are the MOVEQ (Move 
Quick) and the MOVEM (Move 
Multiple Register). Often a register is 
used as a counter or a constant, with 
values that are typically rather small. 
The MOVEQ instruction makes it 
fast and easy to initialize a register to 
such values, MOVEQ will take any 
signed 8-bit immediate value between 
—128 and 127, extend its sign bit so 
that it will be correctly interpreted as 
a 32-bifc number, and load it into one 
of the data registers. The op code for 
MOVEQ includes the S-bit immediate 


value; this means the microprocessor 
can perform the operation very 
quickly. Because the small immediate 
value is part of the MOVEQ op code 
itself, the instruction is classified as a 
separate addressing mode of the 
MC68000 called the "quick im¬ 
mediate" addressing mode. 

It is common in machine-language 
programming to have to save the con¬ 
tents of various on-chip registers, use 
the registers for some other purpose, 
and then restore their former con¬ 
tents. This happens when you are 
beginning or ending a subroutine, ex¬ 
ecuting an interrupt handler, chang¬ 
ing tasks, or calling the operating sys¬ 
tem. The MC68000 has a very handy 
instruction that makes this a fast, effi¬ 
cient operation. The MOVEM in¬ 
struction will take any combination 
(or all) of the 16 data and address reg¬ 
isters and move them either to or 
from memory in an organized man¬ 
ner, These registers can be transferred 
to or from any stack or to a specific 
location in memory. They are put in 
memory and taken from memory in 
reverse order to ensure that each reg¬ 
ister receives its proper contents. An 
option of the MOVEM instruction is 
that either the lower 16 bits of the reg¬ 
isters or the entire 32-bit registers can 
be transferred. An example of this in¬ 
struction is: 

MOVEM. L D0/D4-D7/A4/A5,40(A6) 

which would save the registers as 
shown in figure 2. (The instruction 
will save registers DO, D4 through 
D7, A4, and AS into memory starting 
at the location pointed to by the value 
in register A6 plus the value 28 hexa¬ 
decimal.) The list of registers to be 
transferred is compactly encoded in a 
16-bit value that follows the MOVEM 
op-code word—an "on" bit indicates 
the associated register is to be trans¬ 
ferred, Not only is the MOVEM in¬ 
struction both compact and useful, it 
is also as fast as possible for the num¬ 
ber of bytes of information that must 
be transferred. 

Orthogonality 

Arithmetic operations are key in¬ 
structions in a microprocessor 
because they tend to be the ones that 
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REGISTER A6 


CONTENTS OF A6 
Dl SP L ACE MENT 

STARTING ADDRESS 


9 ICOO 0 
+ 2 8 

9 ICO 2 S 


ADDRESS 

(HEXADECIMAL) 


MEMORY 
(ORGANIZED 
AS WORDS) 


-►91C0Z8 

DO-HiGH 



DO'lOW 


ZC 

D4-HtGH 


2E 

04--L0W 


io 

DS-HIGH 


32 

D5-L0W 


34 

D8-HIGR 

J 

3* 

DG-LDW 

38 

D7-HIQH 

3 A 

07-LOW 

3C 

A4-HIGH 

JE 

A4^L0W 

40 

A5-HIGH 

9IC042 

A5-L0W 


Figure 2: Pushing mukiple registers to memor^f with the MOVEM instn^ction. This in¬ 
struction offers a uen/ fast way to store selected re^f^rs in ntemory and, later, restore 
them properly. This figure shows the storage of registers DO, D4 through D7, A4, and 
A5 to location 91C028 hexadecimal. The instruction itself is MOVEM.L D0/D4~ 
D7/A4/A5,40(A6}, (Remember that 40 decimal equals 28 hexadecimal) The instruction 
takes 58 clock cycles fo execute. 


do the bulk of the work. The arith- 
me tic and logic instructions allow 
programmers to write code exactly as 
they desire without having to re¬ 
arrange data, gather more data, or do 
things in an unnatural order. As with 
so many other characteristics of the 
MC68000, the design of the arith¬ 
metic and logic instructions is very 
orthogonal—more so than for any 
previous microprocessor. Orthogon¬ 
ality can be defined as the ability of 
any allowed operation to use any re¬ 
source in any way that any other 
operation may. 

The arithmetic and logic instruc¬ 
tions arc very similar in the way they 
function, the way the condition codes 
are affected as a result, and the selec¬ 
tion of addressing modes, registers, 
and operands available to them. The 
advantage of this is that, when cod¬ 
ing, the programmer has only one 
uniform set of rules to remember. 
Older microprocessor designs forced 
programmers to have different sets of 
rules for even similar instructions, 
which decreased programmers' pro¬ 
ductivity by forcing them to recall 
and use correctly large amounts of 
essentially arbitrary information. 

All of the dual-operand arithmetic 
instructions are true "one-and-a-half'' 


address operations (i.e., one operand 
can be specified as a memory address, 
but the other must be an internal reg¬ 
ister—the result overwrites one 
operand). Thus, you can add any reg¬ 
ister to any register, a constant to any 
register, the top of a stack to any reg¬ 
ister, a value buried in a stack to any 
register, a table entry to any register, 
an input from an I/O device to any 
register, or any memory location to 
any register. Or, because the order 
may be reversed, you can add any 
register to any of the same (except 
that you can't add to a constant, and 
you can't use the program-counter 
relative addressing mode to specify a 
destination). Also, remember that 
any of these instructions can occur 
with 8-, 16-, or 32-bit data. 

Arithmetic Instructions 

Let's look at the types of arithmetic 
instructions that are available. Add 
(ADD), subtract (SUB), and compare 
(CMP) instructions are general two- 
operand instructions. ADDX and 
SUBX are used to work on numbers 
longer than 32 bits (the X condition 
bit in the MC68000 performs a func¬ 
tion similar to the one the carry bit 
performs in most microprocessors). 
Two multiply and divide instructions 


are available: signed (MULS and 
DIVS) for single-precision instructions 
and unsigned (MULU and DIVU) for 
multiple-precision instructions. 

The negate (NEG) and clear (CLR) 
instructions require only a single 
operand, and you can use a NEGX to 
negate multiple-precision values. To 
blend mixed sizes of data, the 
MC68000 provides a sign-extend in¬ 
struction (EXT), while a TST (test) in¬ 
struction is used to check for positive, 
negative, or zero conditions. A 
special instruction, the indivisible 
test-and-set (TAS), provides software 
synchronization in multimicropro¬ 
cessor operations. 

One variation on the ADD instruc¬ 
tion enables the MC6SOOO to over¬ 
come a common limitation of other 
microprocessors. The normal "one- 
and-a-half" address design of most 
processors makes it difficult to use 
constant (immediate) values with 
anything but registers. The MC68000 
overcomes this with the ADDI in¬ 
struction, which allows a byte, word, 
or long-word immediate value to also 
be added to an operand in memory 
using any legal destination-memory 
addressing mode. 

The MC68000 has no increment or 
decrement instructions, Why7 Re¬ 
member, the idea is to treat all similar 
instructions the same. An increment 
instruction adds 1 to a quantity and is 
often used to step to the next element 
in a table of byte-wide values. But the 
MC68000 programmer will often be 
manipulating 16- and 32-bit data, 
which require increments of 2 and 4, 
respectively, to the table address. The 
design team wanted to generalize the 
increment and decrement instructions 
to make them useful with all data 
sizes yet still retain the speed 
associated with an instruction that 
does not have to fetch an immediate 
argument. To solve these problems, 
and then some, the designers gave the 
MC68000 "add quick" (ADDQ) and 
"subtract quick" (SUBQ) instruc¬ 
tions, which allow any number from 
1 to 8 to be added to or subtracted 
from any register or any memory 
location. The instructions accomplish 
this in the shortest possible time by 
using 3 bits within the 16-bit op code 
to hold the increment or decrement 
Text continued on page 352 
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CaU Llst wNfi martuirl list $2D0 .$IE8 

SEND A STAMPED/ADDRESSED ENVELOPE 
TO RECEIVE A COMPLETE DATA SHEET 


Vartty prfcea by phone. Add tor y/sa or Mastercard. 
Add 8%% on Catffomia orden. Orders prepaid with 
check, caf/i/are check, money order or wire transfer are 
shipped prepaid within the Continentaf U.S, COD^s 
retjulre 10% non-refundabte deposit (re-atocklng tee). 


momiDES 

COMPUTER 
CORP 



Customer Service- 
Product Selection Advice 
(213} 344-3563 
ORDERS (800} 528-9537 
18905 Sherman Way 
Reseda, CA 91355 

Visit our new, enlarged showroom. 














































































CALL “THE COMPUTER-LINE” In Colorado. 


“Committed to bringing computers within the reach of all Americans”™ 

The Connputer-LirTe believes that it is important to be competittve by offering low prices; however, we regard service as the mosl importantaspectof a mail-order organ i 
tion. All our lines are avaiiable so that you, the customer, are abte to talk to fully qualified computer specialists trained to answer aflyour questions pertaining to our Jim 
microcomputers. We are renowned for our excellent after-sales support and our promptness tor delivery. Peace of mind and excellence in service is our pledge toalJ 
customers. 


PRODUCTS for the IBM® PERSONAL COMPUTER 


The Ultimate IBM® Peripheral 
MONTE CARLO™ CARD 

Five Functions — Memory/SeriaJ/Pa rails I/Clock/Joy stick 

• Up to 1 Megabyte Expandable Memory 

• One IBM Com^tibJe Centronics Parallel Port 

• One IBM CompatibJe Asynchronous Cominunicatioh Port 

• Clock/Calendar (Battery-backed) with Afarm 

• Dual Port Joystick Interface 

• Future Upgrade Options: Direct Connect Modem 

. $CALL 


Hard Disk System for the 
IBM® Personal Computer 

The Davong System's Hard Disk Drive fits conveni¬ 
ently Inside or outside of the second floppy disk drive 
location of the IBM^^' Personal Computer chassis, pro¬ 
viding more than 30 times the capacity of a floppy 
diskette, plus greater speed & reliability. 

Available for internal or external installation. Please 
specify. . $CALL 


And The Sensational 
i-C — MAGIC 

Prom Chip 

Programmable Graphics Screen Dump 

Print 8poolir>g up to 64K 
Terminal Emulation,... * * SCALL 



SOFTWARE 



Ashton^Tate; 

D. Base 11......... S475.D0 

Continental: 

Home Accountant Plus .... 

The Business Manager"^* 

A comp lete accou n ti n g /wo rd 
processing/spread sheet/hard disk 
system for your I BM PC .... SCALL 

MicroPro 

Wordstar... $329.00 

Mailmerge ....... $159.00 


Sorcim Software: 

Sypercale... $199.00 

Superwiiter.... $239-00 

SpelEguard ... $149.00 

LIfetree S^tems: 

Voikswriter..... $149.00 

Vlslcorp: * 

256K Visicalc... Si 35.00 

Visidex........... .. $185,1X3 

Peachtree 

Peachpak..........._ SCALL 


QUADRAM CORPORATION 

Quadboard: The memory board for the IBM featuring: 

• Fully Expandable from 64K ^ 256K 

• Parallel Port 

• Asynchronous (RS232) Seriai Port 

• Clock/Calendar , 

• RAM Disk Drive ...... .SCALL 

Mlcrofazer 

• Buffering from 8K - 64K (4 - 32 pages of text) 

• Printer & Computer independent 

• Parallel/ParalleE; ParalleI/Serial; Serial/Serlal availabie 

• Compute while you print! .... SCALL 


PRINTERS 


TEC / C-ITOH Printers 

Pro writer I Parallel. ..... $379°° 

Prowriter I Paraliel/Serial ..... .$499®° 

Prowriter II Parailei ___.... .. $649®° 

Prowriter II Parailei/Serial 


Peripherals for all Computers 

Q. 


F10 Prlntmaster 55 CPS .... SCALL 


Okidata 

Mlcrollne 92: 160 CPS bidirectional with 40 CPS 

correspondence. flO column... $575°° 

Mfcroline 93: 160 CPS bidirectional with 40 CPS 

correspondence. 132 column ......__ ... ., $995°° 

Pace mark 2350: 350 CPS bidirectionaiy2 color 
printing/136 column. 

Parai lei ......... ... $2195““ 

Serial .. S2Z95™ 

Pacemark 2410: 350 CPS bEdirectionat/2 color 
print mg/85 CPS correspondence. 

Parailei.. $2495°° 

Serial........... .._ ....... $2595°° 

ICALl FDR PRICES ON ALL OKIDATA PRINTERSI 
Star MicronIcB 

Gemini 10 & _ Price Is Too Low To PuWlshl 

IDS Prism 

132 Cofor...... .... .$1495“> 

Smith Corona 

TP-1 Parailei or Serial .. SFiRQQD 

Call for firices on Epson's Now FX S«ries 

o 





FtO Starwriter Letter Quality 

40 CPS Printer, Diablo Standard Daisywheel 

$ 1195 “° 


DISKETTES 

"KingarDo: 

The disks with the ’jump' on the oompelition. 
Outstanding value with library case and a 
ten year warranty. 


sy*'* SS/DD (Box of 10) . 
sy*" DS/DD (Box of 10^ . 


19“^ 

;2a®s 


UerbalJm Diskettes 

sy*" SS/DD (Box of 10)... 
5%" DS/DD (Box of 10).-- 


$23“' 

$43“' 


Elephant Diskehes 

5y*" SS/DD (Box of 10) .. $22°' 

sy*" DS/DD (Box of 101 .-. $29°' 


Monitors 


Amdek 

Color 1 ...... .. .. 

...m 


Color II ... 

-IG9 


300G Green..... 

$15 


300A Amber _;. .. 

. $15 


31OG Green..... 

. $17 


31OA Amber ...... 

. $17 

BMC 

15MHZ Green. . .. 

.$S 


20MH2 Green ... 

..$14 

NEC 

1201 Green..... 

$!5 


1212 Color Composite __ 

. $29 


1203 RGB Hi-Res Color. 

..$67 

Zenitii 

ZVM-121 15MHZ. 

. $10 

Taxan 

Amber... ..... 

.$14 


Micromodem II (Apple) 

w/ Terminal Program .. 

Micromodem II (Apple) 

w/o Terminal Program. 

Smartmodem 300 Baud. 

Smart modem 1200 Baud 

Novation: 

J-Cat RS232 Direct Connect ^ 

Cat....... 

Smart Cal 1200 Baud .. .. 

Appleca! II (Apple) , 


m 


.$ 25 ! 

$ 20 ! 

$521 


$1U 

$14« 

$45£ 

.S2Si 


350 
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Apple lie® 

Provides these 

standard features: 

• Typewriter-style, full 
ASCII keyboard, 
upper and lowercase, 
and autcHrepeat feature 

* ^02A microprocessor 
(a-bit CPU) 

- 64K bytes RAM 
memory 

» 16K bytes ROM. which 
includes built-in Apple¬ 
soft BASIC language 


i Special t 
« PRINCETON^ 
; GRAPHICS i 
^SYSTEMS 

690 DdIb Her. 
IGCofors 
Nofi^larE Scroflfi 
Colar It Its finest 

SCALL 


I RAM 
SPECIAL 

4164 Dynunic Rim 

20QNS SSiUea. 

LI,S, meide toy Texas 
Inairumerils, We can 
supply the quantity a 
pri^e Oeatars 4 Manf. 
need. Call or write ftjr 
volume pricing. 


* TANDON t 

$ DRIVE t 
I Special t 
Double Side/ 
Double Denilty 
3Z0K Sytu 
el Storeofl. 
TM-IOO-Z 

$249"“ 


Columbia Data Products 
Personal Computer 


color graphics and sound capabilities 
seven I/O expansion slots 
back panel designed for quick connect/ 
disconnect, using D-style connectors 


* TANDON t 
J Thin-LinE J 
J TIVI -55 i 
t $245"" } 


ZENITH 2100 COMPUTERS 

Z11C^22 (Low Profile] ...,S3099"“ 
Z120-22 (Ail in one) 5317^ 



..SQALL 


WORD PROCESSING SPECIALS ^ 

On Line Screenwriter S85 Pro SI 49 
Sificon Valley Word Handler $119 


IBM® 

Personal 
Computer 

Features: 

I • 64K Memory j i 

• 2 Tandon TM-l oo-2 F 

320K Byte Drives . ’ 

• 1 floppy disk [_ 

controller “ 

• 1 color graphics card 

SlimLine drives and hard disk drives 
configurations are availabie upon request. 

Call for pricing on all IBM® Systems. 



NEC’s APC " 

Offers: 

• 128K or 256K bytes 
Of user memory 



monochrome and coior displays 
two-mil lion bytes of floppy disk storage 
51A" hard disk 

hi-res symbol and line drawing graphics 
user-definable character set 
user-definable function keys 
CP/M -86^“ operating system ,,„,.$CALL 


Featuring: 

. IBM PC Compatibiiity 

• 16-B(t aOBfi Processor 

• 8 Expansion Slots 

• Two RS232 Serial Ports 

• Centronics Printer Port 

• Doubie Density Floppy Disk Control ter 

• 128K RAM Standard Memory 

CALL FOB PRICING AND INFORMATION QN THE 
EXTENSIVE SOFTWARE STANOAHD WITH THE COMPUTEflt 


Franklin Ace 1000 

Offers: 

• 64K Memory 

• 40 column upper/lower case display 

• Apple Ite compatibility 

• more space between expansion slots and 

internal fan aid cooling .. .. SCALL 

Call for prices on Franklin Ace 12001 


For 24'HDur/7 Days a Week Ordering & Product Informstlon, Call “InfO-Line^*'’, our computer modem line, 1 - 303 - 279 - 4218 . 

Operates at 300 Baud, Full Duplex 


Products for the 
APPLE COMPUTER 



We are smashing 
the prices on 
Apple Compatible 
Disk DrIvesI 


IFOURTH DIMENSION Drives 

Plus a box of Kangaroo Diskettes ... SZOO® 

IFOURTH DIMENSION Drive with Controller 

Plus a box of Kangaroo Diskettes .... ...,$379°^ 

We alio cany: 

Micfoscl A2 Rana Elite 1 

A35 EtHe II 

A 40 Elite III 

Generic . SCALL 


MBI APPLETIME CARD 

Works with DB Master and VIsidex Mountain Computer mode. 

Basic and pascal operation complete with date bo ok software .. $ 69°“ 

MBI VIP CARD (Halt Height Drives) 

Dual Port Parailel/Serlal Graphics Card*. . . 

Use ASCII Express The Professional 4.0 to simultaneously transfer data 
from modem to printer using the VIP Card. 

ASCII EXPRESS (Tha Pralesslorull . 809”“ 


COMPUTER-LINE 1$ Now Opan 
7 DAYS A WEEKd 

Product Inrormallon & Ordering Lirici 
Mon. - Fri.p 7 tm. to 0 p.m. 

Sit. & Sun., 8 a.m. to 8 p.m. 
(Mountain Standard Time) 


APPLE SOFTWARE 
Continental: 

The Home Accountant . $ 54®° 

Silicon Valley Systems: 

Word Handier .. $119°° 

List Handier . . $ 59“ 

Stoneware: 

DB Master..,. .. $159®® 

DB Utility 1,2. 3 .. $59®® ea. 

Vlslcorp; 

Visicalc 3.3 . . $185°“ 

VisiffJes ... . .. $185°“ 

Visrdex..., ____ .$165®° 

Vfsitrend/Plot ..,............ $229®° 


RAM CARDS 

Microsoft 16K .. 

.... $79“® 

CP/M FOR APPLE _ 

Microsoft Z80 Card .. 

....$ZB9°° 

Advanced Logic 

....$CALL 

KenElnglon Sy$taiii Saver .. 

$69°° 

T&G: 

Joysticks .. 

.... S44“® 

Select A Port.,. . 

. S44”“ 

Game Paddles .... 

. $29°° 

Knit 

Joysticks 

$49°° 

Gam© Paddies.. .... 

. S33“ 

80 Column Cards _ 

Videx with Softswitch... 

.,..$279°° 


We have leasing terms available 
on all our equipment. 


Write or Call for Our Comprehensive Catalog. 

Call “THE COMPUTER-LINE” 

^ Product Information & Order Lines: (303) 279-2848 or (800) 525-7877 "Compu°eVune’^ stores 

Cuitomer Service & Order Inquiry Line: (303) 278-6321 opening throughout the U.S. 

ORDER DEPARTMENT: COMPUTER-LINE, Inc. *1019 0th Street - Golden, CO 80401 yVrlte for our Franchise Package. 
COMPUTER-LINE of Denver • 1136 So. Colorado Blvd. • Denver, CO 80222 

esH tor i HMA ■numbar bAlbm Miifnlng injf pwetT- 
Hbnwicy pVfeid. QdOdi Ihinhivp or forintw; 

m qliirot ^ of m out a«irtiqn. Hn rMumi nit totMrt. icmt* ttet WspWliitHiTv fc* ' ' 

iqAoa. In APQ ind nEomfltlgnfJ rtiUiinm PkaM' nil] M (rninin.^rn har An? Aid AM H 

I mailarl) hi br isou 


TTTHWI AK pnCM nf1«ei a 2LVh catb Sacount. Ab gwA wikrto«a«di}*tf faulty on hki^x by lha fm^oiTiar will bi mptmed or rgplacwi *10 . 

T>A fadaMHa ogr quick attindanca 1c failVy gcoA- mw* ttw faftair cr r«um IC Iha fnanutectmr for ^ gocA baceming liLiJty wab» ma B{ 

nUtmad tomMoCkaia an kuMac1 10 1 m r«tOCA>no fa« at wr dla^^gn Ttm cnargt ^ i;4ai»ll|ll^ of ordar* at our dKiAon. Hd rMunil un totMi 

-- 1 Prieta mitrtod for iKKk CO hand atm lubl^ to i3i«>»wittioJ notice m APQ and aiEamatlonaJ dailwW Phaaa add 2^ (mimrairn ^00^ har Ulijppkig A 

---— -------in in onJar m m«ilac1|: al Ibr [WMpI Of pll UPS iWoprad SlOO*. Aj godA Inlhaf inan APO [)f tOUmaHiw] rf"' 


Imiiwimuan IS.OfH. Ptaaaa UlCW to twrtlog OlVI ptua maU tima I Han pnJar m mailad) ai tor [WMpI t* pU UPS Sl<W* *A goOA |ii4h*f inan APO [)f tOUttoaHi^ dallvMd UPS {pAjtML 


Circle 132 on liKiulry card. 
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Mceeooo status register 

SYSTE^I SYTE USER BYTE 

--^ 

15 11 10 a 7 4 0 



Figure 3: The hits of the MC6SQQQ status regiBter (SR). 


amount (in this scheme, the bits 000 
indicate an operand value of 8, not 
0)* Then, not only can you quickly 
and easily change an address pointer 
by 1, 2, or 4 for 8-, 16-, or 32-bit 
data, but you can also change 
counters by 3, 5, 6, 7, or 8, And the 
effect is identical to that using the 
standard ADDI instruction—even the 
status register codes are all the same, 
Some odds and ends of arithmetic 
instructions include sign-extend 
(EXT), clear (CLR), and test (TST) in¬ 
structions. Since three different sizes 
of data can be used in the MC68000, 
there should be a convenient way of 
changing size. If you want to move 
only part of a datum (for example, 
the bottom 16 bits of a 32-bit 
register), you need only use a MOVE 
instruction of the proper data size. If, 
however, you want to convert a 
datum to a larger-sized two's-comple- 
ment value (for example, making a 
16-bit value into a 32-bit expression), 
you need a special instruction. The 
EXT instruction will take an 8-bit or a 
16-bit datum and duplicate its upper¬ 
most bit position through the higher 
portions of any data register in order 
to convert the datum to 16 or 32 bits 
wide, respectively. CLR simply loads 
a set of Os into the destination. TST 
sets the negative and zero condition 
bits (discussed in the next section) ac¬ 
cording to the nature of the given 
operand. 


Status Register Codes and 
Multiple-Precision Arithmetic 

What if you are dealing with 
binary integers that require more 
than 32 bits for expression? Say you 
want to add two 128-bit (16-byte} 
numbers. If both of these numbers 
were in the MC68000 registers, all 
eight data registers would be in use. 
More likely, the two values would be 
in 16 consecutive bytes of memory, 
starting with the most significant byte 
of data. The normal procedure to add 
two such numbers is to add the two 
least significant bytes, remember the 
carry, go to the previous bytes and 
add them, remember the carry, and 
so on. This sequence of operations is 
handled neatly in the MC68000 by 
the predecrement address-register 
deferred mode, which uses the nota¬ 
tion '' — (An)". Use two address reg¬ 
isters to point to the byte just past 
each operand. Each execution of an 
ADDX —(Am), —(An) instruction 
will decrement the values in the Am 
and An registers (m and n stand for 
numbers between 0 and 7), then add 
the two numbers pointed to by those 
registers. By putting this single in¬ 
struction in a loop, you can quickly 
create the code needed to operate on 
multiple-precision numbers. 

Let's detour for a second to discuss 
the status register of the M6SOOO (see 
figure 3). It contains the standard 
carry (C), overflow (V), zero (Z), and 


negative (N) bits found in other 
microprocessors. It also has a status- 
register bit not found on other micro¬ 
processors, the X (or extend) bit. This 
bit was created to eliminate confusion 
caused by traditional overuse of the 
carry bit. 

To explain the extend bit, I should 
describe the carry bit. In most micro¬ 
processors, the carry bit is overused. 
It is changed by (among other things) 
an addition instruction, but it is used 
in two different ways. Sometimes it is 
used in a later addition, such as in 
multiple-precision additions; some¬ 
times a program tests the bit and 
branches according to the carry bit's 
state. So programmers use the carry 
bit for two different purposes: for 
extended-precision arithmetic and for 
program control. 

The MC68000 has a bit for each 
purpose. Both the carry and the ex¬ 
tend bits are changed according to the 
results of an addition instruction. 
However, the carry bit is used by the 
microprocessor during testing for 
program control purposes, while the 
extend bit is used as an input for 
multiple-precision arithmetic opera¬ 
tions. For ADD, SUB, NEG, and 
specified shift and rotate instructions, 
both the carry and extend bits are up¬ 
dated. Other instructions—MOVE, 
AND, OR, TST, CLR, MUL, and 
DIV—change only the carry bit. This 
design helps prevent inadvertent 
changes to either bit. 

Because of the extend bit, the 
familiar "'add with carry" operation 
in the MC68000 becomes ADDX or 
"add with extend bit," Look at why 
this is important. Once you start a 
multiple-precision arithmetic opera¬ 
tion and get a partial result, the in¬ 
tegrity of the extend bit will be main¬ 
tained even if you have to suspend 
the addition to do some data move¬ 
ment with the MOVE instruction. 
Programming becomes easier because 
you don't have to save the status 
register codes when interrupting a 
multiple-precision operation. 

I should mention one other thing 
about multiple-precision arithmetic. 
When you have finished the multiple- 
precision operation, what does the 
negative bit mean? It correctly in¬ 
dicates that the result was positive or 
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In the fast moving, high 
technology world of 
microcomputers, the need 
for high performance 
accessories often gets 
overlooked. 

Discwasher, recognized as a 
world leader in audio/video care 
accessories, understands this 
need and has developed a line of 
computer accessories to allow users 
to get the most from their computer 
hardware. 

The easy-to-use Discwasher"' Disk 
Drive Cleaner is both a problem 
preventer and problem solver. Its dry 
format safely cleans single or double- 
sided drives without altering the delicate 
head alignment or doing possible damage 
to rubber drive parts with solvents. 

The Discwasher'‘ Computer Cassette Drive 
CareSetiM is a total maintenance package for 
your cassette drive system. It includes both 
the Dtscwasher'' Computer Cassette Drive Head 
Cleaner and the Computer Cassette Drive Mechanism 
Cleaner, Together, these two maintenance units 
can keep the high resolution heads and the critical 
drive system of your cassette drive system in 
optimum performance. 

The Dtscwasher'^ Disc Keeper, is a magnetically 
shielded storage system for floppy disks that 
takes up no more space than conventional folder 
packs. DiscKeeper protects against stray 
magnetic fields which can destroy valuable 
software. Three DiscKeeper sizes provide loss- 
free storage and protection for transporting any 
size disk format. 


HIGH 

TECHNOLOGY 

REQUIRES 

HIGH 

PERFORMANCE 

ACCESSORIES 


1fl07 NORTH (PROVIDENCE ROAD, P.O. BOX 6021, DEPT, BY. COLUMBIA, MO B520S USA 
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Data Organization and Addressing Modes 


Morail? designed the MC66000 to 
offer a versatile set of data sizes and 
addressing modes for the assentbly- 
ianguage programmer. To understand 
fully the power of this machine, you 
must first understand how the 
MC6BOOO organizes and moves data. 

Although the MC68000 "sees* its 
memory space as a collection of 8-hit 
bytes, it works on several different 
data sites, H can address memory in 
the following sites: byte (8 bits), word 
(16 bits), and long word (32 bits). In 
addition, it can manipulate individual 
bits—a bit is specified by the byte it is 


in and its bit number (between 0 and 7) 
within the byte. 

The MC68000 has a definite prefer¬ 
ence for addressing 16- and 32^hit 
quantities that start at even addresses. 
In particular, it was designed to access 
quickly 16-bit quantities that start on 
an even address. Even though this 
speed comes at expense of words 
and long words that begin at odd ad¬ 
dresses (which would take two, not 
one, fetch operations to be accessed), 
this is not a serious disadvantage. 
MC68000 op codes are always 16 bits 
wide, and any arguments the MC68000 
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DO 
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USER BYTE 


EIGHT 
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SEVEN 

ADDRESS 

REGISTERS 


TWO 

STACK POINTERS 

PROGRAM COUNTER 


STATUS REGISTER 


requires are always stored as one or 
more 16-bit words (even if the argu¬ 
ment is only a byte quantity). Because 
of this, code that starts on an even- 
byte boundary will stay on an even- 
byte boundary and thus will be ac¬ 
cessed at the fastest rate possible. 

The MC68000 register set (see the 
figure) indicates the microprocessors 
commitment to long-word data: even 
though this is a 16-bit machine, all the 
intemal registers are 32 bits wide. The 
dotted lines in the data registers denote 
those registers' ability to handle 
16 -1 or 32-bit-wide data. The address 
registers can handle either 16- or 
32-bit-wide data. 

The MCdfiOOO supports six major ad¬ 
dressing modes; although I will not go 
into the variations available in each 
mode, a short description of each will 
show you the basic ways the micropro¬ 
cessor can get its operands. 


m Inherent addressing: the instruction 
itself tells the microprocessor where to 
get its operand. An example of this is 
RTS, return from subroutine, which 
gets the return address from the stack, 
m Register addressing: the operand is a 
data or address register. An example is 
MOVE DI,D2, which moves the con¬ 
tents of data register Dl to data reg¬ 
ister 02. 

m Immediate addressing: the operand is 
specified as part of the instruction. An 
example is MOVE §3,D2, which moves 
the value 3 into data register D2. 
m Absolute addressing: the operand is 
specified by a 16-or 32-bit address that 
is appended to the instruction. An ex¬ 
ample is MOVE $3F01,D2, which 


negative. In most microprocessors, 
though, the zero bit indicates only 
that the most significant portion of 
the result is 0, not that the entire 
result is 0* The multiple-precision 
arithmetic instructions in the 
MC68000 are designed so that the 
zero bit will accurately depict the 
status of the entire result. This is done 
by allowing multiple-precision in¬ 
structions to reset the zero bit (denot¬ 
ing a nonzero result) but not to set it 
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(denoting a zero result). With this 
scheme, the programmer s only re¬ 
sponsibility is to set the zero bit 
before beginning the multiple-preci¬ 
sion operation. 

One final issue can come up in the 
middle of arithmetic operations, and 
the MC68000's handling of the prob¬ 
lem illustrates another fundamental 
difference between it and so many 
other microprocessors. How many 
times have you interrupted a series of 


arithmetic operations to modify some 
memory pointers and later discovered 
that your completed arithmetic oper¬ 
ation gave a wrong result because 
you inadvertently modified certain 
status register code bits? When you 
get right down to it, when you add 12 
to a memory address, who cares if a 
carry was generated or if the result 
was negative? In fact, the negative bit 
has no meaning in relation to ad¬ 
dresses. We as programmers are hurt 

































moves the contents of the word at ad- 
dress 3F01 hexadecimal into data reg¬ 
ister D2. This is also called direct ad¬ 
dressing because the operand address is 
being directly supplied, 
m Register-deferred addressing: this 
mode has a lot of variations. Since 
these modes get rather complicated. Til 
speak of them in terms of what the ef¬ 
fective address is—that is. what 
memory location will be used to sup¬ 
ply the source or destination operand. 
The simple address-register deferred 
mode makes rtof the register but the 
contents of the register the effective ad¬ 
dress. Because the register contents is 
itself the address of the given operand, 
this addressing mode is often called in¬ 
direct addressing—tfie register in¬ 
directly supplies the effective address. 
Suppose that register A1 contains the 
value 100 and that the word at address 
100 contains 12D hexadecimal. Then 
the instruction MOVE (A1).D2 will 
put the value 12D hexadecimal into 
data register D2. The notation "'(An)" 
deno fes address-register-deferred (or 
indirect) addressing using data register 
An. 

Two related variations on address 
register deferred are called address-reg¬ 
ister deferred with predecrement and 
address-register deferred with postin¬ 
crement; they have notations of 
'' — (An)" and ‘'(An) + '\ respectively. 
In the predecrement variation, the ad¬ 
dress register An is decremented before 
its contents is used m the effective ad¬ 
dress; in the postincrement variation, 
the contents of the address register is 
used as the effective address, then the 
register is incremented. These modes 
are often used in loops for repetitive 


operations on sequential areas of 
memory; they usually replace an ex¬ 
plicit increment or decrement instruc¬ 
tion, thus providing more compact, 
faster code. The increntental or 
decremental amount will be I. 2, or 4 
depending on whether the operand is 
a byte, word, or long word. 

Another variation is called address- 
register deferred with displacement; in 
this mode (denoted ''dl6(An) '}, the ef¬ 
fective address is the contents of ad¬ 
dress register An plus the signed 16-bit 
value dl6. Suppose address register A1 
contains the value CIQO hexadecimal 
and the word at address C25E hexadec¬ 
imal contains 0. Then the instruction 
MOVE $15E(A1),D2 moves the value 0 
into data register D2, (The effective ad¬ 
dress. C25E hexadecimal, is the sum of 
the displacement I5E hexadecimal and 
the contents of register Al, ClOO hexa¬ 
decimal.) 

The variation called address-register 
deferred with Index and displacement 
(denoted ’'d$(An,Xny') limits the dis¬ 
placement to an 8-bit signed number 
but makes the effective address the 
sum of three numbers: the displace¬ 
ment, the contents of the address reg¬ 
ister An. and the contents of an index 
register Xn. where the index register 
can he any of the address or data reg¬ 
isters, The extra register is added into 
the effective address calculation to 
allow the same instruction to point to 
the base of a table (using dS and An) 
and. dun Mg execution, to refer to dif¬ 
ferent nearby memory locations by 
putting different values into the index 
register Xn, The ward "index ' m the 
addressing mode name refers to the 
commonplace use of the index register 


to index iMfo an array of numbers 
stored sequentially; in such a case, the 
value in the index register equals the 
subscript of the array element desired. 
Given the example direc% above (reg¬ 
ister A1 contains ClOO hexadecimal 
word C25E hexadecimal contains 0) 
and the information that data register 
D6 contains is the value 100 hexadeci¬ 
mal, the instruction MOVE 
$5E(A1,D6),D2 moves the same value 
(0) to data register D2 just os the in¬ 
struction MOVE $15E(Al),D2 would, 
in both cases, the effective address is 
C25E hexadecimal. 

m Program-counter relative addressing: 
this mode has two variations. **dl6 
(PC)'" and "d5 (PC, Xn)"; these are 
similar to the two forrtis of address- 
register deferred addressing described 
above. It is di^^erent in two ways: first, 
it uses the program counter (PC) in¬ 
stead of an address register; second, 
you cannot use this mode to specify a 
destination operand. The main advan¬ 
tage of this mode is that it allows you 
to write position-independent code. 
Because the program counter contains 
the address of the next instruction after 
the one currently executing, its use 
allows the current instruction to refer 
to data (or program locations for 
branches) relative to the instruction 
itself. The MC68000 designers included 
the restriction against using this mode 
for a destination operand to protect a 
program with errors from inuduertenf- 
ly destroying itself. In addition, this 
restriction prevents programmers from 
writing self-modifying code, a 
dangerous practice that programmers 
occasionally try to increase program 
performance. 


by the senseless changing of status 
register code bits when address- 
related operations are run. Why don't 
we leave these bits alone when change 
ing memory addresses? 

As you can imagine, the designers 
of the MC68000 have addressed this 
problem. One of the primary distinc¬ 
tions between the data and address 
registers in the MC68000 is that in¬ 
structions with an address register as 
the destination do not modify the 


status register code bits. They are not 
changed by moving a new pointer 
value into an address register, in¬ 
crementing or decrementing an ad¬ 
dress register, or by adding any value 
to an address register. This means 
that you should never run into a prob¬ 
lem with memory-pointer modifica¬ 
tions affecting your ongoing data 
arithmetic operations. 

Another interesting note is that all 
operations to any address register af¬ 


fect the entire address register. 
Because all MC6SOOO addresses are 32 
bits wide, any operations with an ad¬ 
dress register as destination must per¬ 
form in a way that keeps the result 
valid as a 32-bit address. One solu¬ 
tion, to require all inputs to address- 
register operations to be full 32-bit 
quantities, would be wasteful of 
memory space. So either word 
(16-bit) or long-word (32-bit) opera¬ 
tions may take place in any of the ad- 
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Instruction 

Operation 

ADD.B D6,D2 

adds the lower 8 bits of D6 to D2 (takes 4 clock cycles) 

ADD.L 52(A1.D7.W),D6 

the effective address is the sum of the constant 52, the contents of register A1, and the 
lower 16 bits of register D7; the long word at the effective address is added to the contents 
of register D6 (20 clock cycles) 

ADD.W D3,(A7) 

adds the lower 16 bits of D3 to the element on top of stack pointed to by AT (12 clock 
cycles) 

ADDI.L #$400,D1 

adds 400 hexadecimal to the 32'bit contents of D1 (16 clock cycles) 

ADDI.B #$A9,$30B<A6) 

the effective destination address is the sum of the 30B hexadecimal and the contents of 
register A6: A9 hexadecimal is added to the byte at the effective address (20 clock cycles) 

ADDA.W -(A5).A2 

decrement register A5 by 2, then add the word pointed to by register A5 to register A2 (14 
clock cycles) 

ADOA.W #100.A5 

add the value 100 to the contents of register A5 (12 clock cycles) 

ADDQ.W #1,(A4) + 

add 1 to the word pointed to by register A4, then increment register A4 by 2 (12 clock 
cycles) 

ADDQ.B #3.07 

add 3 to the contents of register 07 (4 clock cycles) 

ADDX.L -(A2).-(A5) 

after decrementing both registers A2 and A5 by 4, add together the X bit and the two long 
words pointed to by A2 and A5 (30 clock cycles) 

Table 3: Examples of MC68000 addition instructions. The clock times given are worst-case times for the instruction. 


dress registers AO through A7. If a 
word operation is performed, the 
16-bit quantity is first sign-extended 
to 32 bits before it is used. 

Processor Speed 

How fast does the MC68000 ex¬ 
ecute instructions? Because of the 
consistency of the microprocessor, 
the answer for addition instructions 
will serve as a guide for all arithmetic 
and logic instructions. A prefetching 
mechanism in the MC68000 keeps de¬ 
coded instructions waiting to be ex¬ 
ecuted. So while the timing informa¬ 
tion given refers only to the time it 
takes to pass through the adder, recall 
that the prefetcher will have fetched 
the next op code while the current op 
code is being executed. 

The minimum time it takes the 
MC68000 microprocessor to access 
memory {to read or write) is 4 clock 
cycles. With a clock frequency of 8 
MHz (the frequency used in the stan¬ 
dard MC68000 microprocessor), this 
bus cycle will take 500 ns {nanosec¬ 
onds). {All subsequent timings will be 
given in clock cycles, which is a 
meaningful measurement for all the 
MC68000-family microprocessors, 
regardless of the speed of their system 
clocks—8, 10, or 12.5 MHz.) Every 
instruction will take at least 4 clock 
cycles to complete because this is the 
time it takes to fetch the next op code. 

The MC68000 has only one 16-bit 


arithmetic and logic unit (ALU) for 
data operations. Therefore, 8- or 
16“bit operations can be performed in 
a single pass through this unit; this 
takes 4 clock cycles. A 32-bit opera¬ 
tion will require a second pass. Mem¬ 
ory-addressing modes increase the 
time needed for an operation because 
the microprocessor requires more 
time to calculate the addresses, and a 
bus cycle is required for each 16 bits 
of addressing information or actual 
data that needs to be transferred. An 
indexed addressing mode, or any¬ 
thing with a displacement, for in¬ 
stance, will require 1 additional bus 
cycle for the address extension word 
and another to get the data {2 if the 
data is a long word); add about 3 
more clock cycles (12 if the data is a 
long word) to the execution time of a 
given instruction that uses this mode. 
Some sample worst-case clock tim¬ 
ings for various addition instructions 
are given in table 3. 

Like the ADD instruction, other 
MC68000 arithmetic instructions 
come in several forms. The subtract 
instructions have forms analogous to 
the add instructions—SUB, SUBA, 
SUBI, SUBQ, and SUBX. Instructions 
for compare operations that are all 
similar (CMP, CMPA, CMPI) per¬ 
form the subtractions without storing 
a result (the net effect is to set the ap¬ 
propriate status register bits). A 
memory-compare instruction 


{CMPM) allows two strings of binary 
integers in memory to be compared 
by sequencing through them to higher 
memory. Two versions of the single¬ 
operand negate instruction, NEG and 
NEGX, ignore and include, respec¬ 
tively, the state of the X bit. 

Multiplication and Division 

Two versions of multiply and 
divide instructions make fast work of 
more complex arithmetic. The two 
versions are unsigned (MULU and 
DIVU) and signed (MULS and DIVS) 
instructions; these versions interpret 
their operands as one's-complement 
and two's-complement numbers, re¬ 
spectively. All of these instructions 
can include immediate values as the 
multiplier or divisor so that variables 
can be operated on by constants. 

The multiply instructions take two 
16-bit operands (one from any mem¬ 
ory location by any addressing mode 
or any data register, and the other 
from the lower 16 bits of any data 
register), multiply them, and place 
the resulting product into the full 32 
bits of the same data register. The 
divide instructions take the dividend 
from any 32-bit data register and 
divide it by a 16-bit divisor, which 
may come from memory using any 
addressing mode or any data register. 
The quotient is placed in the lower 16 
bits of the same 32-bit data register, 
while the 16-bit remainder is placed in 
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It’s a bank! 
It’s a planter! 

It’s a personal caddy! 

Made of high quality molded 
plastic, measuring 4W' x 6" and available 

in assorted colors^ oach CompuGift has a clear 
acrylic screen which holds your favorite photo. 
The Computer Ceddy stores pens, pencils, 
rulers and note pads. The Computer Planter 
kicks great anywhere, and the Computer Bank 
provides an interesting 
place for loose change. 


Only $9.99 each 
plus $2 each for shipping 
($6 maximum). (For Canada, IHawaii 
and Alaska, double shipping charges). 

Colors available in 

a. Beige b. Dark Grey c. Yellow d. Magenta 


!tom 

Color A Quantity 

Computer Caddy 

a 1 


Ic 

d 

Computer Bank 

s 


c 

d 

Computer Planter 

1 1 


c 

d 

Subtotal 
Tax (CA res,) 
Sbtpplng 
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CompuGrC.Inc. 
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Listing 1: A short MC68000 assembly-language routine to multiply two 32-bit 
numbers. 

Input. lagisicc UO contains 32-bit multiplicand 
register Dl contilns 3Z-bit multiplier 

Output. registers DO and Dl contain the i4-bit lesult, with 
the most significant byte in DO 


SUBU 

*4 . A7 

CLH L 

-( A7> 

MOVE L 

DO,-< A7 > 

HULU 

Dt , DO 

MOVE , L 

DO ,e<A7 > 

MOVE V 

<A7S,D0 

nULU 

Dl ,D0 

ADD L 

DO,6 < A7) 

SWAP 

Dl 

MOVE V 

2(A7),DO 

MULD 

Dl r DO 

ADD L 

DO,d(A7) 

BCC 

HUL3 2A 

ADOO V 

1 ,4 f A7 ) 

MOVE . L 

( A7 J + ,DO 

SWAP 

DO 

HULU 

Dl , DO 

ADD L 

C A7 S + ,DO 

AD DU 

It 4 , A7 

MOVE.L 

C A7 > + , Dl 


the upper 16 bits of the same register. 
The divide instruction has two 
characteristics that may be undesir¬ 
able and so are specially handled. All 
of us remember from high school and 
college that there just isn't any good 
way to divide by zero. The result is 
infinite if it's defined at all. WeU, 
Motorola's designers didn't think 
they knew any better than the mathe¬ 
maticians, so if a zero divisor is 
detected, the divide instructions do 
not execute, and a special "trap" pro¬ 
cedure is entered. Since the trap 
operation will be covered in part 3 of 
this article, let's just say that a "zero- 
divide trap" specially calls the operat¬ 
ing system to decide what to do. 

The other thing that could happen 
is that the divisor could be just too 
small for the dividend and the quo¬ 
tient could require more than 16 bits 
in which to be expressed. When this 
overflow condition is detected, the 
division is halted, the overflow (V) 
status register code bit is set, and the 
instruction is concluded without 
overwriting either of the original 
operands. Thus, following any divide 
instruction, you should check the 
overflow bit and act accordingly. 


initidLiKf! pioduct 

save topy of multiplicand 

multiply low-order parts 

hlgh-ofder multiplicand 
times low-order multipliei 

now use high—order mul tipi ter 
low—order multiplicand 
times high—order multiplier 

c a 1 r f into !i i g h -o r d e i 
wo rd of product 

high—order muliplicand 

times high-order multiplier 

load low-order product 


For a number of reasons, there are 
no instructions to multiply two 32-bit 
numbers or to divide a 64-bit number 
by a 32-bit number. First, the need for 
such instructions is very infrequent in 
most applications. Second, there are 
no other facilities in the machine to 
handle 64-bit quantities. Finally, 
because such instructions would take 
a lot of time to execute, the MC68000 
would occasionally take much longer 
to respond to an interrupt—a situa¬ 
tion the designers did not want to 
create. 

The multiply instructions take 
fewer than 70 clock cycles to execute 
using register operands, and the 
divide instructions require fewer than 
140 clock cycles for an unsigned 
operation {158 cycles for a signed 
operation); however, different com¬ 
binations of Is and Os in the operands 
can make these operations take less 
than these times to execute. A short 
MC68000 routine that performs a 
32-bit by 32-bit multiplication is 
shown in listing 1, It executes in 
about 60 microseconds, which is less 
time than that taken by the dedicated 
instruction that does the same thing 
in the Z8000. 

Text continued on page 3S3 
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OnThe 
Surface, 
AUDistettes 

Seem 


!(ECORD BAND 


GmRD RAND .008^^ 


RECOI® BAND .012^' 


Most diskette manufacturers 
claim that they 100% surface test their 
diskettes—and tliey do. But only on 
the tracks. 

Dysan goes a bit further and 
tests not only on but between the 
tracks. By 100% testing both on-and- 
between-tracks, Dysan certifies that 
both the primary track and the guard 
band areas on every diskette are 
100% bit error-free, totally void of 
missing or extra pulse. That can make 
quite a bit of difference in your sys¬ 
tem's performance. Temperature and 
humidity distortions or slight head 
misalignments won't cause the user 
to write on untested areas. That 
means fewer errors, greater data 
integrity, and more confidence 
with every keystroke. 


Background: 

Magnetic tracks on the surface of 
the diskette are twelve thousandths 
of an inch (.012 ) in width and are 
separated on both sides by erased 
guard bands eight thousandths of an 
inch (.008) in width to protea the flux 
change information on the tracks. 

Other Benefits: 

Dysan diskettes also incorporate 
a proprietary^ lubricant which 

guards against signal loss caused by 
surface abrasion and resonation. 
Advanced burnishing techniques are 
used to flatten microscopic surface 
peaks. This provides optimum head- 
to-disc interface. On top of that an 
exclusive “hands-off' auto load certi¬ 
fication system allows Dysan to test 
each and every diskette and elimi¬ 
nates any possibility of handling 
errors prior to packaging and 
shipment. 

These superior product charac¬ 
teristics protect your true investment 
in a floppy diskette. The actual cost of 
a diskette is not just tlie purchase 
price, but the purchase pricep/ws the 
time you spend to fully load the disc. 
That's a big investment. And that's 
why Dysan goes a bit further to make 
diskettes which are the finest that 
money can buy. 


First in a Series 


100 % 

Surface Testing 


You can selea from a complete 
line of premium 8" and diskettes, 
single or double density^, certified 
on one side or both sides, soft or 
hard seaored, 

is a trademark of Eh^san CorporaiJon 


CO/fPQRATJm 


Corporate Headquarters: 
5201 Patrick Henry Drive 
Santa Clara, CA 95050 
(800) 55T9000 
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256K Memory 
Expansion 

Expandable in 64K incre¬ 
ments, Quadboard Is 
socketed for 266K bytes 
of memory Full parity 
and checkina standard. 


Qspool'" 

With Qspoot, you can also 
use part of system memory 
as a software print butter. 
Choose from 8K to 56K 
of memory and stop 
waltina for your printer. 


QuadRAM Drive'" 

This software program lets 
you use part of your total 
system memory as multi¬ 
ple disk drim Super-fost 
drives that let you store 
importont information for 


Chronograph 

Quadboord features 0 
real time chronograph to 
olways keep your system’s 
clockfoalendor up-to<lcite. 
Even when your system's 
been oft for months. 


THEFIRST^D - 

ONLYBQ^EID 
YOUR IBM PC 
M/^EVERNEED. 

Your IBM Personal Computer Is very 
versatile. New functions and appli¬ 
cations are being developed for it 
everyday. And now with Quadram’s 
Quadboord. you can keep your PC ' ■ 
options open for tomorrow’s tech¬ 
nology. In the tradition of Quadram 
Quality, six of the most needed 
PC functions have been com- 


’ bined into one pockage,TJSing — 
only one sponsion slot. \buf re¬ 
maining IBM slots are left free for 
future expansion needs. 

AII'Ori'One'Boardand 
Software, too. 

Every board you may ever need 
for your IBM PC is in the 
Quadboord package. 
From serial port to print 
buffer. Plus, there’s Quad- 
y y -■’Moster software, too. 

Included on this disk 
areutilitesforac- 


^ i.- - „ 

- w’fc 


QjLJw^tw^cmnY, 


curotelysetling the Quodboord’s - 
chronograph lor timeand date, — 
and for performing diagnostics on 
all Quadboord functions. There’s 
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■t^teoQsvrap^the fecrtufe that lets - 
‘ you switch line printers one and two, 
back and forth, as your printing 
needs change. 

Proven Design 

Quadboard is the number one IBM PC 
option board on the market today. 
Nothing even comes close, because 
Quadboard is designed with perform¬ 
ance in mind. Engineered for depend¬ 
ability and buiit with only the finest 
components available. Each board 
has been thoroughly tested and 
"bumed-in" for years of reliable service. 


Parallel Port 

There’s a poralfelliO 
designed to operate 
most printers and 
parallel devices. 


serial Port 

Used for connecting ^ 
modems, printers, and 
other serial devices, Quad- 
board’s serial adapter 
can be configured as 
C0M1 or COM2 and fully 
supports IBM PC commu¬ 
nications software.— ___ 






iNeftEDiBirptHeEi 
ASK YOUR DEALEfi. 

Ourfull line of IBM PC accessories: 
Quadboard II, Quad 512+, Quadcolor, 
Quadchrome, Quadscreen, Quad- 
jet, Quadmodem, Memory Board, 
Serial Board 
(Single or 
Dual ports]. 

Parallel 
Board,Chro- 
nograph, 
and Micro- 
fazer. 


All products are solo 
through local person¬ 
al computer dealers, if yours does not " 
stock Quadram, please osk him to 
call us at (404) 923-6666. 


QUADRAM 

CORPORAnON 

ADrrtiorfOl irnMiligHm SysiEHTis 


4367 Partt Drive / iSlorcross. Ga. 30093 / {404) 923-6668 
TWX 8T[>766*4915 (QUADHAM WCRS) 
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Performance Breakthrough 



• the CYBERDRIVE for the IBM Personal Computer 

13.5 or 27 million bytes of disk capacity in a single cabinet with 
an integrated mini-cartridge tape for secure data backup. 


Setting an exciting new microcomputer standard, the 
CYBERDRIVP combines a full package of features. 

It offers new, higher performance levels, with an inte¬ 
grated businessoriented backup device. 

As the CYBERORIVE is made available for other systems, 
media transfer Is assured regardless of the host hardware or 
Operating System. 

The CYBERDRIVE slashes the seek time dramatic¬ 
ally—e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically In the range of 100 to 
200 milliseconds (incl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(incl. head settling). 

This basic sp^, coupled with disk cache buffering and 
a peak transfer rate of 1 million bytes per second, make the 
CYBERORIVE a performance champ! 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
in about 10 minutes ... much faster than other tape or floppy 
disk backup techniques. Hardware read-after-write error 
checking Is incorporated in the tape device. 


© Copyfiflbt ieea by Cyturn^tlqi Ine. All rlghli r*i#nr*d. 
Pricee and spec If Icat tons subject to change wUhoui notice. 




...And don’t fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including: 

RM/COBOL* compiler-the micro industry standard. 

MBSI’ RM/COBOL general business applications (derived 
from MCBA* minicomputer packages). .. thousands 
in use ... money back guarantee ... source program 
license. 

CRT!' from Cybernetics (COBOL Reprogramming Tool!)- 
Program generator for RM/COBOL to ease pro¬ 
gram development and maintenance ... an 
alternative to a Data Base System. 

CBASIC2‘ & CBASIC86' compilers .. .for aficionados of a 
useful BASIC. 

The software is available on a variety of industry-standard 
Operating Systems including CP/M‘-MP/M® (both -80 & -86), 
OASIS*, PCDOS, and UNIX^. Inquire for specific details and 
prices. 

4 . Mm^Gomtiuiar Aephcatit™ (nc 5 fWareTi loc 6 ^**9* SvsIWns inc f ■ Be" UboratwiM 

8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 92647 
714/848-1922 
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Binary-Coded Decimal Arithmetic 

The final type of arithmetic instruc¬ 
tions handles decimal digits. The 
most common form of human-inter- 
face data comes as binary-coded 
decimal or BCD data. This method of 
encoding numeric information as a 
string of bits stores each decimal digit 
of the number as a 4-hit binary num¬ 
ber, Numbers are easily encoded into 
BCD form; once inside the computer, 
they are easily printable in human- 
readable form (much more so than 
numbers encoded in signed floating¬ 
point binary form). Because the BCD 
format is so useful, most micropro¬ 
cessors include instructions that 
operate on BCD numbers. To allow 
these BCD types of data to be manip¬ 
ulated, the MC68CX30 has three in¬ 
structions that add (ABCD), subtract 
(SBCD), and negate (NBCD) packed 
digits. Each of these instructions 
works on two BCD digits packed into 
a byte. 

Because BCD numbers may be 
many digits wide, the BCD instruc¬ 
tions work as multiple-precision 
operations, which means they have 
the characteristics of the other multi¬ 
ple-precision instructions. The 
operands can be in data registers or in 
memory (in which case, they are 


ADDRESS 

MEMORY 

t HEXADECIMAL) 

(ORGANIZED 


AS WORDS) 

FE 

Xg X4 

100 

Xa Xi Xo 

lOZ 


K 

1 


’ T 

IFE 

^5 ^4 

ZOO 

Y3 Va Yi Vo 

20Z 



operated on using the predecrement 
addressing mode). The value of the X 
status register code bit is included in 
the BCD operations, and the Z status 
register bit is handled so that it prop¬ 
erly reflects the state of the entire 
result, not just the final portion. 

Once again, the best thing about 
these instructions is the simplicity 
with which they operate, especially 
when compared with the often mys¬ 
terious code a programmer had to 
write to do BCD arithmetic on most 
older microprocessors, A glance at 
MC68000 code performing BCD 
functions (see figure 4) shows how 
simple such code is. Here, two 6-digit 
numbers need to be added. While a 
short loop might make the routine 
more generally useful, inline code is 
fastest and illustrates the point best. 
First, we must load the two address 
registers to be used as memory 
pointers with the correct values. The 
next instruction (SUB Dl,Dl) is a 
quick way of both setting the Z bit 
and clearing the X bit, though a 
MOVE #$04,CCR would do virtually 
the same thing. 

The three ABCD (add binary- 
coded-decimal) instructions begin at 
the least significant two digits and 
move toward the most significant; 


VOICE SYNTHESIZER 

vocatHilarv oevelopment System 

Create custom vocabularies for Tl-5220 
or Gl SP-250 Speech SvT?theslrefs 
INCLUDES HAftDWARE AND SOFTWARE FOR: 

• DMA Voice DigHizmg and Playback 

• Parameter extraction and coding 

• Screen Oriented Parameter Editor 

• Voice Sv^ithESis 

USE YOUR S-100 SYSTBfl, Oft BUY OUR 
UfTEGRATED SYSTEM BASED ON ZENITH Z-tOO 

The Zenith Z-100 Includes 0085/88 dual 
procESsor^ t28K memory, two 5 ’A, 320K- 
byie drives, both CP/M80 and MS DOS and 
bit-mapped graphics, with CRT and keyboard in a 
convenient desktop model. 

VPP-896: PC cards, software and documen¬ 
tation - $3900 

VPP-69SZ: includes VP-696 fully integrated to 
Z-100 with all cabling, software and 
documentaticn - $8050 

yULTiBUS VERSION FOR INTEL MDS AVAILABLE SOON 

^PP LI to DIGITAL StGMAL AflALYStS 
P Q. Bat 1364 Pflio Aitn, CA &43Q1 jAlB) 326-7303 
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TELEVIDEO 

DEALERS & DIST. 

Our general accounting program.s 
operate on CP/M' & MP/M^ 
compatible systems, including 
Turbol>os^ and 
t CA.T.S, (1 iTf hyip — 

CompultT SuftwATC. 

2 OUTSTANDING 
DOCUMENTATION, 

3 MULTI-USER ( w/fUt » tsK k-) 

4 MULTI-COMPANY 

3. FULLY INTEGRATED w/iUn^gitr 

S4)urcc eniry (ur Mind alime} 

MON^ BACK GUARANTEE 

COUGAR MOUNTAIN SOFTWARE 
ms. Utah Box68R6 
BiiLse. Idaho 83707 
208-344-2^0 

TM; I i Z, Uigiiul Hcsf5in. hi 3. StxChiatx- imtX 
■i. 'I'crLtfVkk.-tJ. 
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CODE TO ADO TO Vbco 

MOVE. L #$102, A1 LOAD ADDRESS JUST PAST X IN A1 
MOVE.L #$202. A2 LOAD ADDRESS JUST PAST Y IN AZ 
SUB Dl, DI CLEAR X STATUS BIT AND SET 1 STATUS BIT 

ABCD -{A1U-(A21 BCD ADDITION OF BOTTOM TWO DIGITS 
ABCD -Ull.-(A21 BCD ADDITION OF MIDDLE TWO DIGITS 
ABCD -tAlU-lAZJ BCD ADDITION OF TOP TWO DIGITS 

Figure 4: An example of multiple-precision binany-coded decimal (BCD) arithmetic. 
Because the predecrement addressing mode used ("ABCD—(A1), —(AZy) decrements 
the register pointers before performing the BCD addition, registers A1 and A2 must be 
loaded with a value that points to the byte immediately after the least significant byte of 
the number to he worked on. 
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Status Register 
Instruction 

Register 




Status 

Register 

Codes 







C 

X 

V 

ASR.B #3,D3 

(03 before) 10111010 
(03 after) 10111010 

01011111 

01011111 

01100101 

01100101 

10101100 

11110101 

(12 clock cycles) 

X 

1 

X 

1 

X 

0 

ASL.L #5,01 

(01 before) 11101100 

10100010 

11011101 

00101111 


X 

X 

X 


{D1 after) 10010100 

01011011 

10100101 

11100000 

(18 clock cycles) 

1 

1 

1 

LSL.W D5,D7 

(D5 before) 00101000 

10001100 

11101001 

00101001 


X 

X 

X 


{D7 before) 10111010 

01011111 

01100101 

00010101 


X 

X 

X 


{D7 after) 10111010 

01011111 

00101010 

00000000 

(24 clock cycles) 

0 

0 

0 

ROL L D2.D1 

(02 before) 01100101 

00101010 

10111110 

01110100 


X 

X 

X 


(01 before) 10010101 

00101000 

01000101 

10010100 


X 

X 

X 


(D1 afler) 01011001 

01001001 

01010010 

10000100 

(48 clock cycles) 

0 

X 

0 

ROXR.W #4.06 

(06 before) 10111010 

01011111 

01100101 

00010101 


X 

p 

X 


(06 after) 10111010 

01011111 

101P0110 

01010001 

(14 clock cycles) 

0 

0 

0 

ROR SAOOOO 

(word AOOOO before) 

10011100 10101001 


X 

X 

X ' 


(word AOOOO after) 

11001110 01010100 


1 

X 

0 


Notes: 

1, An status register bit may represent either a 0 or 1 value, 

2, Notice that in the LSL.W and ROLL examples the bottom six bits ot the source operand (D5 and D2, respectively) are used as the 
number of bits to be shifted or rotated, 

3, The "P" status-register bit in the "ROXR.W #4.06'' example is specially marked to show that it is shitted into the body of the D6 
register as a result of the BOXR,W instruction. Note that .W causes only the bottom 16 bits of the register to be rotated. 

Table 4; Examples of shift and rotate instructions and their effect on registers and memory. 


this must be done to get accurate 
results from use of the extend bit. The 
result replaces the BCD number 
pointed to by A2; when the routine 
has finished, A2 points to the first 
byte of the BCD result (which is 
stored in order of most to least signifi¬ 
cant digit). Similar subtraction and 
negation operations can be built in 
the same way. 

Logic Instructions 

The MC680CK) logic instructions are 
simple but powerful. The AND, OR, 
exclusive-or (EOR), and NOT in¬ 
structions, like the arithmetic instruc¬ 
tions, allow 8-, 16-, and 32-bit quan¬ 
tities in data registers or in memory to 
be operated on with any data register 
or an immediate constant, or to be in¬ 
verted. These instructions are just as 
fast as the arithmetic instructions. 
Additionally, ANDI, ORI, and EORI 
instructions are used to clear, set, and 
toggle individual status register code 
bits, 

A serial shifter in the MC680(X) can 
be moved any number of bits to allow 
for shifting of 8-, 16-, and 32-bit data. 
The arithmetic-shift-right instruction 
(ASR) shifts the least significant bit to 


the X and C status bits while duplicat¬ 
ing the most significant bit before 
moving it to the right. In the arith¬ 
metic shift left (ASL), the logical shift 
right (LSR), and the logical shift left 
(LSD, the bit shifted out of the data 
area goes into the X and C bits, while 
the bit into which no bit is being 
shifted is filled with a 0, 

The rotate instructions shift bits 
around in a circular manner so that 
bits shifted out of one end of an 
operand are shifted in the other end, 
with the bit being shifted out of the 
data area also being copied into the C 
status register code bit and, optional¬ 
ly, the X bit. The rotate instructions 
are rotate right and rotate left (ROR 
and ROL); the ROXR and ROXL in¬ 
structions are used when you want to 
update both the X and C bits. 

One single shift or rotate instruc¬ 
tion can move register data as many 
as 31 bit positions in the selected 
direction. You can specify this count 
value either statically (as a value be¬ 
tween 1 and 8 encoded into the in¬ 
struction op code) when the instruc¬ 
tion is written or dynamically (as a 
value between 0 and 63 stored in a 
specified data register) when the in¬ 


struction is executed. For simplicity, 
memory operands to be shifted or 
rotated are limited to displacements 
of 1 bit and operations on word-sized 
data only. Table 4 illustrates some 
shift and rotate instructions, their 
timing, and their effects. 

An important aspect of program¬ 
ming that until the MC68000 was 
quite limited is that of individual bit 
manipulation, the ability to single out 
bits of memory, test them, set them, 
and clear them. Such operations are 
useful; in I/O, for instance, you fre¬ 
quently need to sense the state of a 
single input line, drive a particular 
output line high, or turn a servo- 
mechanism off. These operations in¬ 
volve only a single bit associated with 
a latch, peripheral, or memory loca¬ 
tion. 

In the past, most of us have done 
the best we could by executing AND, 
OR, and EOR instructions to the 
desired location. But the difficulty 
with these operations is their crude¬ 
ness, Sure, they allow us to change 
more than 1 bit at a time, but it turns 
out that much more secure code can 
be written when single events or con¬ 
ditions affect single outputs. Also, 
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Th@ mtcro computer business is predicted to grow from its present S10 biilion to S100 billion before t990f Imagine Ihe 
possibilities this opens for youf No matter where you live, it you re starting up or presently rn business, no other industry otters 
you more opportunities! 


THE MICRO COMPUTER RUSINESS 
WILL GROW FROM $10 TO $100 RILLION 
IN THE NEXT EIGHT YEARSI 
ARE YOU READY TO CASH IN? 


Now, finally, all the inside information you need to secure a prosperous future in this dynamjc industry is available m 
one place - THE COMPUTER ENTREPRENEUR MANUAL! An irnmense information source, compiled by our inquisitive research 
team, aided by a panel of experts and business people from all areas of the computer industry! 

We present the inside story of more than 100 lucrative computer businesses you can enter, where you II find the real 
opportunfties for the eighties: from one man operations like Programming Authort Word Processing Center or Consulting, to 
Systems House, Service Bureau, Computer Store etc! Many at little or no investment! All the invaluable facts and figures: 

How to start, Capital needs. Profit estimates and Margins, How to Self and Market, How missing technical or business 
experience need not stand In your way, Source of Suppliers, etc! Details that could take years to find out on your own! 

Well show you inside tricks, like how to never again pay retalf for computer products and consumer electronics . even for 
one Item - right now, while you're starting your business! How to get free merchandise and trade show invitations, etc. This alone 
will more than pay for the manual! You'll read actual case histories of other computer entrepreneurs, so you can learn from their 
mistakes, and profit from their success stories! Where you'll be one year from now depends on your actions today! Let us 
show you how to take the first crucial steps! 

Order now and take advantage of our limited introduction special, THE COMPUTER ENTREPRENEUR MANUAL, and a 
six month subscription to THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER ( so you re always up-to-date with the 
industry }, both tor only $29,95! You must be convinced on how easy you can strike it rich in the mfcro computer business - or you 
may return the manual for a full refund within thirty days! USE OUR TOLL FREE NUMBER TO ORDER! 


EVERYTHING YOU NEED TO KNOW 
TO SUCCEED IN THE COMPUTER BUSINESS 
IS ALL IN THIS MANUALI 

THE COMPUTER ENTREPRENEUR MANUAL has The answers to all your questions about 
selecting, starling and succesfully running a computer business! There has never been such a 
comprsbensive coltection of know-how and informabon aboui this business in one place! All the 
tacts you need lo plan and acheive your goals in easy^to-tohow. atep-by-step inatructions! 

These are some of the 100-plus businesses covered in PART ONE of the manual wi|h [he 
fads on How to start and run. Start-up Cost ( Even how lo operate on s shoestring ). Wha[ profits 
to expect Wholesale prices. Merte-ups. Suppliers, future outlook, case historlas for each, etc: 

Systems House, Software Author j who to sell to and who to avoid !. Service Bureau, Soft¬ 
ware Publisher f How lb find programs that sell. Word Processing Service. Consufting and Con¬ 
sultant Broker f use your skills or those of others make S150 - SI 000 a dayT), The incredible 
Games Business, Computer Store ( Frahchises: Pro and Contra or a low rnweniory store in your 
home! ). OEM. Hardware Mfg, Data base and Teielexf Service ( big prospecisl ). Used Com¬ 
puters. Repairs. Rent-A Compuler, Promote Fests and Trade Shows, Turnkey Systems. 
Bartering, Mall Order, Compile and rent mailing lists. Specialized Data Headhunting and Temp Help Service. Tech Writer Shop, Custom Engineering. The 
highly profllable Seminars and Training Business, ar^d many more! 

Marry new ideas and ground floor opportunltlss! Interviews and success stories on companies ol all sizesf Privy info on the profits matfer How some 
computer store operators not SI00 - S2SO,000! Little known outfits lhat made their owners millionaires, one ol these low-key companies, making simple boards 
went from nil to $20,000,000 and TOO employees in tour years! Programmers that make S300,000, Thousands of micro millionsires in the making elc! 

Whaleuer your goal IS ■ SiMcon Valley Tycoon, or Just a business at home - we guarantee you II lind a business to suit you - or your money back! 

PART TWO ol the manual is loaded with (he know-how and "stfeeffighling ' savvy you need, both as a novice or business veteran. Id gel slarted. to stay 
and !0 prosper m the micro computer businessf A goldmine of information in dear and easy-to-use inalructiqns: How to prepare your Business Plan. Outside 
financing. The mistakes you must svoid, How to hire and manage employees. Incorporation ( wherr, and how to do it cheaply), Surviving bad times. Record 
Keeping, how to estimate your market before you slSYt. Use multiple locations lo maximize profits, how lo promote and stay steps ahead of the competi¬ 
tion! How lo get free advertising, tree merchandise, free advice. Power negotiating with suppliers to double your profit margins, etc! Even how to keep a 
present job while starting a business part time! 



Don^l miss this opportunity to be pad of this great Industry - the next success slory could be your own! Order the manual todayl Pari one and two, 
bound rn a deluxe ring binder, where you can also collect our newsletter ( free for six months with the manusi - a S32.50 vaTuef ) - all for only £79.95T 



THE COMPUTER ENTREPRENEUR NEWSLEHER- 
ALL THE LATEST fNStDE BUSINESS NEWS! 

NOWI SIX MONTHS FREE WITH YOUR MANUAL! 

VouTe always attuned to the industry and your 
manual kept up-to-date, wilh our newsletter! Each Fssue has 
the latest business news, Ideas, new suppliers, pur in- 
dispensible ' watchdog" column on profits, discounts 
f don't miss mfg'g promos, (ike recently, when (op video moni¬ 
tor sold at $eo - that s half wholesale one third of the retail 
price! ), the competition, the big deals, etc! Feature stories 
with Starl-up rnfo and case hrsfones on new micro buai- 
nesses! 


You'll gef invitations lo trade shows and convenhens 
The usage of our advisory service and our discount buying 
service for your purchases' 

You'll find many items m our newsletter lhat will save 
you the cost of your manual many times over! 


r® n 

CALL TOLL FREE! 

CHARGE IT! 

Credit Card Orciers 
( MC, VISA only ) 
accepted 24 hours/day 
1-S00-227-3S00 
Ask for extension 1135 
In California call 
1-flOO-792-0990 



Order by phone (Credit cards only), or use the coupon: 


tlllHIIMIIIMIlHIIIIIMIIMIIItUlirHilllllHlIIHlIHlIIMUM 


= Mali to THE COMPUTER ENTREPRENEUR PUBLISHING CO. 
i PO BOX 456, Grand Central Slallon, New Yoik, N.V. 10163 
I Please send me THE COMPUTER ENTREPRENEUR 
= MANUAL, and Ihe six month free subscription lo 
= THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER. 
= All for only $29,95, plus S3 (or no^,tagG/handling ( NY resi- 
= dents: add $2.64 for sales lax ), If I decide not to keep the 
E manual, \ may return it within 30 days lor a full refund. 


= NAME; 


= ADDRESS: 


= CITY. STATE. ZIP: 

E □ Check or M O. enclosed Charge to Q VtSA O MC 


= CARD*^ — 
= Exp. Date: - 
I SIGNATURE: 



(E) 19B2, THE COMPUTER ENTREPRENEUR 
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Last year our fire protection systems 
kept the heat off a lot of business owners 



All- ■THATA\OH0r \ 
ON A FmWAl' A 
SUFPPgSSlON ' 




... \'u- 


? 




It's sheer wizardry the way Fenwal's suppression 
systems spot fire and snuff it out instantly Our systems 
use the fastest way known of stopping fire, Halon BOl. 
Jfs perfectly dean and people-safe. That keeps down¬ 
time to an absolute minimum. 

We've been building and perfecting our systems for 
more than 20 years. There are thousands installed 
around the world. Because Fenwal manufactures all its 
own major system components, 
you get a system with components 
built to work together and backed 
by single source responsibility. 


Plus the attention of a local factory trained wizard who's 
knowledgeable in cost efficient system configuration. 

Whatever you want to protect—valuable documents, 
computer rooms, communication centers, control rooms, 
switching rooms, anything at alt that you can’t afford to 
be without—we can do the job. 

For the name of your local Fenwal wizard, 
look in the Yellow Ffeiges under "Fire Protection'' or 

contact the Castle at (617) 881-2000. 
Fenwal Incorporated, 

Ashland, MA 01721. 

A Division of Kidde, Inc. 
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because it is impossible to sense the 
state of more than one input at a 
time, nothing is gained by the ability 
of such instructions to work on multi¬ 
ple bits. 

Four powerful MC68000 instruc¬ 
tions make all bit-manipulation func¬ 
tions far simpler. They are the bit test 
(BTST), bit test and set (BSET), bit 
test and clear (BCLR), and bit test and 
change (BCHG) instructions. How 
will you specify the target bit? The 
MC68000 uses two methods, similar 
to those used for shift and rotate in¬ 
structions. Either a data register or a 
series of bits in the bit-instruction op 
code names the bit to be affected; in 
this case, however, the bit number 
can be from 0 to 31 if a register is af¬ 
fected, or from 0 to 7 if the area af¬ 
fected is a memory location. (In the 
MC68000, bits in memory are identi¬ 
fied by the bit number of the byte in 
which they reside.) 

With true bit-manipulation instruc¬ 
tions, not crude logic instructions, 
bit-manipulation operations—sensing 
the state of inputs, driving outputs, 
setting register bits, setting attribute 


bits, transposing bit matrices, or just 
building special data types—are 
straightforward tasks, not the chores 
they usually are with other micropro¬ 
cessors, The MC68000 makes it very 
easy to specify precisely the bit to be 
changed. 

Conclusions 

The computation and data-move- 
ment instructions that perform the 
major work in any MC68000 program 
are numerous, comprehensive, and, 
perhaps most important, straightfor¬ 
ward and easy to use. The versatile 
MOVE instruction on the MC68000 
replaces a confusing variety of data- 
movement instructions on other 
microprocessors. Flexible add, sub¬ 
tract, compare, negate, multiply, and 
divide instructions operate on any 
register, with constants, on stacks, 
and in memory using any addressing 
mode. For digital data rather than 
binary data, pairs of BCD numbers 
can be added, subtracted, and 
negated. The common logic opera¬ 
tions of AND, OR, exclusive-or, and 
NOT can similarly operate on data 


registers and constants, and in 
memory. 

When data needs to be shifted 
about, it can be arithmetic-shifted,, 
logic-shifted, or rotated left or right. 
It can also be shifted or rotated multi¬ 
ple bit positions, with the count of the 
movement either predetermined and 
constant, or variable and dependent 
upon other data. 

Individual bits in data or I/O can 
be separately tested to determine their 
state; they can also be set, reset, or 
toggled. The bit to be worked on can 
be chosen either when the instruction 
is written or, based on other data, 
when it is run. 

All the above instructions can 
operate on S-, 16-, or 32-bit data, 
with a uniform yet flexible set of ad¬ 
dressing modes. This combination of 
good instruction set design, computa¬ 
tional power, and ease of use make 
the MC68000 microprocessor an ex¬ 
cellent one for assembly-language 
programming. Next month, Til 
discuss program-control instructions 
and several advanced instruction 
groups. ■ 



Optional Hardcopy Port 


GRAPHICS'PLUS Is o fieid installable enhancement board for 
the popular Zenith Z19 video terminal adding many power¬ 
ful features found only on terminals costing much more, 
GRAPHICS-PLUS provides Tektronix^ 4010 compatible vector 
drawing graphics. VTIOO^' compatibie 80 and 132 column 
display formats, off-screen scrolling memory, program¬ 
mable function keys, "Plain English" menu-driven Set-up 
mode, and a host of other enhancements. Installation can 
be accomplished within 15 minutes using only □ screwdriver. 


For Z19 Terminals 

from 

Northwest Digital Systems 


• Tektronix^4010 Compatible Graphics 

• 512 Horiz by 250 Vert Resolution 

• 80/132 Col and 24/49 Line Text Displays 

• Seven Page Off-Screen Text Memory 

• Menu-driven “Plain English’’ Set-up Mode 

• 16 Programmable Keys-128 Chars Each 


Northwest Digital Systerns 

P O, Box 15286, Seattle. WA 98115 [206] 362-6937 


• Simple Field Installation 


GP-19 Upgrade for Z-19 Terminal 
Z-19 Terminal With GP'19 Installed 


^ TM Zenilh 

2 TM Tektronix 

3 TM DEC 


$ 649 


S 1495 


GRAPHICS-PLUS 

an enhancement 


Graphics Plus 
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Building a Hard-Disk Interface 
for an S-100 System 

Part 3: Software 

How to alter the CP/M operating system so that it will 
accommodate a Winchester disk drive and controller. 


In part 1 of this series we described 
Winchester disk technology in gen¬ 
eral and the benefits it would provide 
for microcomputer systems. We then 
gave an overview of the work that 
would be required to add such a disk 
to an existing computer system. In 
part 2 we discussed the rationale you 
should use in choosing a particular 
Winchester disk drive and disk con¬ 
troller (we decided on a Mini scribe 
disk drive and a Xebec controller). 
We then described in detail the con¬ 
struction of the hardware interface— 
the host computer adapter—required 
to integrate the disk drive into the 
S-100 system. In this last article of the 
series we will describe the final ingre¬ 
dient needed for our Winchester disk- 
drive subsystemr the software. 

First well review the operation of 
the CP/M basic disk operating sys¬ 
tem (BDOS) and basic input/output 
system (BIOS) software. Specifically 


About the Authors 

Andrew Cruce has a Ph.D. in Aeronautical 
Engineering and has recently received an S,M. 
degree in management a Sloan Fellow at 
MIT. Scott Alexander has an M.S. in Electrical 
Engineering. Both have extensive design and 
implementation experience with small com¬ 
puters and are full partners im the firm of ASC 
Associates, which markets the hardware 
described in this series of articles. 


Andrew C, Cruce and Scott A, Alexander 
ASC Associates Inc, 

POB 615 

Lexington Park, MD 20653 

we will describe the process through 
which application programs use the 
BDOS to access disk file information 
and how the BDOS uses the BIOS to 
obtain specific information from a 
particular peripheral. This will high¬ 
light what has to be done to write a 
BIOS to handle the Winchester disk 
system. 

Next we will describe the operation 
of the disk drive and controller as ac¬ 
cessed through the host computer 
adapter (HCA), Well show how disk 
commands are initiated from soft¬ 
ware and what commands are avail¬ 
able from the disk controller. With 
this background out of the way, we 
will identify requirements for a Win¬ 
chester disk-subsystem BIOS and 
how these requirements can be satis¬ 
fied, We will then describe how a 
BIOS is structured and how the BIOS 
routines for the Winchester disk sys¬ 
tem can be included with the original 
system BIOS routines to support the 
other peripherals. Finally, we will 
briefly review the CP/M procedures 
required to include the combined 
BIOS in a new CP/M system. 

This will essentially complete the 
integration process. However, we can 
improve system performance even 
further by putting the system s boot¬ 
strap routine on the Winchester disk. 
Well describe how a bootstrap pro¬ 


gram operates and how you can 
develop a new bootstrap and install it 
on the Winchester disk drive. Well 
also spend some time discussing 
various debugging techniques that 
will probably be very helpful when 
you integrate the hardware and soft¬ 
ware, 

BDOS and BIOS 
The CP/M operating system 
basically consists of two separate 
elements called the BDOS and the 
BIOS. The BDOS is supplied by 
Digital Research Inc, and is the 
essence of the CP/M operating sys¬ 
tem. In addition to the BDOS, how¬ 
ever, the system requires a set of 
routines known as the BIOS to handle 
the hardware-peculiar functions of 
each peripheral in the system. These 
routines are usually supplied by the 
disk-drive manufacturer and must be 
modified by the user to include other 
system peripherals. 

Accesses to disks and other periph¬ 
erals by application programs are 
usually handled by calls to the 
BDOS, These calls are made by load¬ 
ing specified registers with informa¬ 
tion required by the BDOS and then 
performing a call to location 05. In 
the case of disk accesses you must 
load a function code into the C regis¬ 
ter and a pointer to the file control 
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Free Genius In Every Box. 

The people at CompuPro put a little genius into each system they make. For instance, some CPUs can 
babble in 8-bit lingo, some in 16-bit; CompuPro’s brainchildren speak both - lluently. 

Let ourgenius multiply you/’genius: When you need to stretch your mental powers, CompuPro systems 
are the cost-effective answer. And you don’t have to be a genius to see that. 

System 816fA. Single-user, expandable to mu Itf-user. Includes dual processor, 128K bytes ot static RAM (expandable to 1 mega¬ 
byte), 4 serial ports, constant voltage power supply. CPIM’ 2.2, CP/M-86™, M-Drive™, SuperCalo-86™ and dBase II™. 

System 0161B. Ultra-high performance single-user, expandable to multi-user. Includes 256K bytes of static RAM, 6 serial ports, 
same software as System 816/A. 

System 816/C. MuftFuser, running 8- and 16'bit programs simultaneously, Includes 384K bytes of static RAM, 9 serial ports, same 
software as System 016/A. 

Systam 8GI87, MuitFuser. Includes 512K bytes of 16-bit memory, 1,5 megabytes of M^Drlve/H^'^, high performance dual processor, 
clock switching circuit for running slave boards, CP/M‘86 tm, MP/M’^86^*^, SuperCalC'86™ and SuperWriter^*^, 

System 68K« Single-user, expandable to mufti-user. Especially for FORTH fans, Including 256K bytes of 16-bit memory, t .5 mega¬ 
bytes of M-Drive/H^''^, CP/M-68K' mapFORTH and C languages. 

System Oasls^d. Multi-user, fncludes 208K bytes of static RAM, 512K of M- Drlve/H^'^, Oasts operating system. 

System Oasls^l 8« Multi-user, Includes 10 CPU 8066,512K bytes of static RAM, 1.5 megabytes of M Drive/HTw^ Oasis-16 

operating system. 

For the location of your nearest Full Service CompuPro System Center , call (415) 562-0638. 

CPj'M ts a regi^leiad imclemarH and CP/M-BS, CPiM^K and MP/M-BB are irademafKs of OigiraJ Rfisearch SuperCak-SS and Sup^trWf iter SB are trademarhs of Sorctim. dBaEA II Is a 
trademark of Ashton Tate. M-OrfveH is a trademark ol CompuPro 
































evTE DESCRIPTfOlM 


00 

POINTER TO SELECTED DISK 

0 1 

OB 

FILE NAME 

09 

11 

FILE TYPE 

12 

CURRENT EXTENT NUMBER OF FILE 

19 

1 4 

RESERVED FOR SYSTEM USE 

15 

read count for EXTENT 

U 

32 

DISK ALLOCATION INFORMATION 

93 

35 

OPTIONAL RANDOM RECORD NUMBER 
FOR DIRECT-ACCESS INPUT/OUTPUT 


Figure 1: A dmgrant of the file control 
Hack (fCB) format used fey CF/M, 


block (FCB) of the desired file into the 
DE register pair. With this informal 
tion, the BEJOS determines what 
functions are to be performed and 
calls appropriate entry points in the 
BIOS with the information required 


to execute requested functions. 

The BDOS disk functions are 
described in the standard CP/M doc¬ 
umentation and include such func¬ 
tions as Open a File, Close a File, 
Read Next Record, and Write Next 
Record. The data structure that 
drives all these operations is the FCB, 
which is initially created by the ap¬ 
plication program and is updated by 
various BDOS functions. Figure 1 
shows the structure of the FCB, which 
includes, among other things, the file 
name and file type along with 16 
bytes of data that are used by CP/M 
in the calculation of a physical device 
address for access to the requested 
data. Additional data in the FCB is 
used to keep track of the drive the 
FCB is currently active on, a pointer 
to the current record, and a pointer to 
the current extent. If you are not 
familiar with the FCB construct, you 
can find additional information on it 
and the normal BDOS disk I/O func¬ 
tions in Digital Research's CP/M In¬ 
terface Guide. 

In order to understand the require- 
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meats for the Winchester disk BIOS, 
it is necessary to understand how this 
BIOS is used during the nonnal access 
of data from files contained on the 
Winchester disk. Figure 2 illustrates 
the steps that are performed in open¬ 
ing an existing disk file and reading 
the first 128 bytes of data from this 
fUe. This process is representative of 
the majority of the communications 
that occur between the BDOS and the 
BIOS during nonnal disk operations. 

The process starts with the applica¬ 
tion program establishing which disk 
is to be active in the subsequent oper¬ 
ations by loading the appropriate in¬ 
formation in the C and E registers, as 
shown in the figure, and then calling 
the BDOS, The BDOS takes this in¬ 
formation and passes it on to the 
BIOS, which then returns to the 
BDOS the address of a table that de¬ 
fines the physical characteristics of 
the disk that was selected. At this 
point, control is returned to the ap¬ 
plication program. 

Next, the application program 
defines a DMA (direct memory ac¬ 
cess ) buffer for su bsequen t disk 
operations by loading the DE register 
pair with the DMA buffer address, 
loading register C with lA hexa¬ 
decimal, and calling the BDOS, The 
BDOS in turn passes the DMA 
address to the BIOS for use in subse¬ 
quent disk read/write operations. 

After setting up the DMA buffer, 
the application program next opens 
the file that is to be read. First, the ap¬ 
plication program constructs an FCB 
for that file by reserving the required 
amount of space for the FCB, filling 
in the file-name and file-type portions 
of the FCB, and setting the Cuirent 
Extent and Next Record fields to zero. 
The application program then calls 
the BDOS with the DE register pair 
pointing to the FCB and register C 
containing OF hexadecimal. The 
BDOS must now search the file direc¬ 
tory on the selected disk to determine 
if the file mentioned in the FCB is ac¬ 
tually contained on the disk. In doing 
this the BDOS uses the BIOS to read 
each sector of the selected disk direc¬ 
tory into memory and then searches 
for a match with the requested file 
name. When a match is found, the 
BDOS uses the information contained 
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Figure 2: A diagram of the input/output process for the Winchester disk subsystem. 
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Figure 3: A diagram showing how the Winchester disk address is calculated. First, the 
value of the Next Record field is divided by 16. The resulting quotient points to one of 
eight allocation vectors, which in fum points to one of several 2K-byte regions on the 
disk. The remainder of the division points to one of the 16 logical records in each 
2K-byte region. 


in the directory entry to load the disk- 
allocation portion of the FCB. After 
filling in the required information in 
the FCB, the BDOS returns control to 
the application program* 

The function of the disk-allocation 
portion of the FCB is to determine the 
physical disk address of particular 
records within a disk file. In the case 
of our Winchester disk system, the 16 
bytes of disk-allocation information 
correspond to eight pointers, each 
containing 16 bits. These pointers 
refer to 2K-byte storage areas on the 
disk- Each of these 2K-byte storage 
areas is in turn made up of sixteen 
128-byte logical sectors of disk infor¬ 
mation as required by CP/M* When a 
particular record is accessed, the 


value in the Next Record field of the 
FCB is divided by 16 to determine 
which disk-allocation vector to use in 
the disk-address calculation, and the 
remainder from this division is used 
to determine which logical sector in 
the storage region is required* This 
process is shown in more detail in 
Figure 3. It should be noted that a 
single file entry only provides access 
to 16K bytes on the disk* To access a 
larger file you must use extents, 
which are duplicate file entries con¬ 
taining unique pointers for different 
portions of the file* 

The information derived from 
these calculations is used by the 
BDOS when the application program 
next issues the Read command to the 


BDOS* In this case the DE register 
pair is loaded with the address of the 
FCB, and register C is loaded with 14 
hexadecimal when the BDOS is 
called. The BDOS then uses the data 
in the FCB to calculate a sector and 
track address for the requested data* 
First it passes the sector-address infor¬ 
mation to the BIOS {through the 
SETSEC entry point) followed by the 
track address information (through 
the SETTRK entry point). Well dis¬ 
cuss the design of the BIOS and the 
required entry points later. After the 
sector and track information have 
been passed, the BDOS then asks the 
BIOS to perform a Read operation of 
the identified sector. 

At this point the BIOS takes the 
sector- and track-address information 
and constructs a device control block 
(DCB) that commands the Xebec con¬ 
troller to read the data from the re¬ 
quested sector of the disk. As we ex¬ 
plained earlier in this series, the com¬ 
mands go from the computer, through 
the host computer adapter (HCA), to 
the disk controller. The disk con¬ 
troller then performs the requested 
Read operation from the disk, placing 
the data in a local memory area on 
the controller card. The BIOS can 
then begin to access the data being 
read from the disk and move it to the 
DMA memory buffer specified by the 
original SETDMA command. Once 
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Disk Primitive 

Operation 

SELDSK 

Selects a particular disk In the system as the “active" disk. The 
routine must keep track of which disk is selected and pass the 
address of a disk-characteristics table describing the selected disk 
to the BDOS. 

SETTRK 

Sets the track number for the next Read or Write operation. 

SETSEC 

Sets the sector number for the next Read or Write operation. 

SETDMA 

Defines the 12e-byte buffer that is to be used to get data during disk- 
write operations or receive data during disk-read operations. 

READ 

Reads 128 bytes of data from the selected track and sector in the 

DMA buffer area. 

WRITE 

Writes 128 bytes of data from the DMA buffer area into the selected 
track and sector. 

SECTRAN 

Performs logical-to-physical sector translation to improve overall CP/M 
disk response. 

HOME 

Moves the head on the selected disk to sector 0. track 0. 

Table li A list of disk-related primitive functions that have to be performed by the 

Winchester disk BIOS in order to be compatible with CP/M. 


all 128 bytes of the requested logical 
sector are moved into the DMA area, 
the Read operation is complete and 
control is returned to the application 
program. 

In this overview of the combined 
operation of an application program, 
the BEXDS, and the BIOS in accessing 
and reading information contained 
on the disk, some of the intricacies of 
the process, such as extents of disk 
files and detailed operation of the 
BDOS, have been glossed over. How¬ 
ever, the illustration should provide 
enough information for you to under¬ 
stand the design and construction of a 
BIOS for a Winchester disk subsys¬ 
tem, and we refer you to CP/M docu¬ 
mentation to gain a more in-depth 
understanding of the CP/M file con¬ 
trol services (PCS) and the operation 
of the BDOS, 

As you can see from the above ex¬ 
ample, only a few primitive functions 
have to be performed by a Win¬ 
chester disk BIOS for it to be com¬ 
patible with a CP/M system. Table 1 
presents a complete list of these 
primitive functions along with a brief 
description of each function. In a 
complete BIOS, each of these func¬ 
tions is a separate entry point into the 
BIOS, and all you have to do to 
establish a BIOS is write code for 
each entry point to perform the 
necessary function. But first you must 


understand the hardware operation 
and software interface to the Win¬ 
chester disk, which is our next topic. 

Hardware Operation 
and Software Interface 

As we discussed last month, the 
communications interface between 
the BIOS routines for the Winchester 
disk drive and the drive itself consists 
of four I/O ports on the S-100 bus. 
The addresses of these ports are 
selected in a contiguous block of four 
ports by switch settings on the HCA 
card. We will refer to ports 0 through 
3 to indicate particular ports in this 
block. 

Commands and data are sent to the 
controller by writing to these ports. 
The HCA retrieves data from the con¬ 
troller by reading from these ports. 
Each command to the controller con¬ 
sists of a block of 6 bytes of command 
information. This 6-byte block is the 
device control block mentioned 
earlier. Figure 4 shows the general 
format of the DCB and how this for¬ 
mat is used for three different disk 
commands. The DCB always con¬ 
tains the op code and command types 
as shown in the general description of 
the data structure. In addition, the 
DCB may contain up to 21 bits of 
physical address information when 
an actual Read or Write operation is 
being performed. It also may contain 


additional control information speci¬ 
fying such things as the number of re¬ 
try operations to perform in the event 
that an error condition is detected. 
For more information on the details 
of the DCB, see the Xebec controller 
manual. For a Write command, the 6 
bytes of the DCB are sent to the con¬ 
troller followed by the 256 bytes of 
data to be written into the physical 
disk sector specified in the command. 
After receiving the 256 bytes of data, 
the controller returns 2 bytes of error 
status information to the HCA. A 
Read operation works similarly in 
that the 6 bytes of the DCB are sent to 
the disk, which then returns 256 bytes 
of data from the sector specified in 
the command block. The controller 
also tags on an extra 2 bytes of error 
status information at the end of the 
transfer. In addition, the Xebec con¬ 
troller offers a Request Sense Status 
function that returns 4 bytes of more 
detailed error status information at 
the end of the command. 

In typical operation, the disk and 
controller would be reset on a cold 
boot by performing an output to port 
3. Once this is completed, the disk 
controller would be put in a com¬ 
mand mode by outputting a 1 to the 
data port {port 0) followed by a Write 
to the status port (port 1), which ac¬ 
tivates the SEL signal, (This and 
many of the signals referred to in this 
section were described last month.) 
The disk-access routine then ex¬ 
amines the REQ line by performing 
an input from port 1 and testing the 
proper status line. When the REQ line 
becomes active the routine outputs 
the first of the 6 command bytes to 
port 0. This output automatically 
generates the ACK signal to complete 
the handshake between the HCA and 
the controller. The software then 
monitors the REQ line until it again 
becomes active and then sends the 
second command byte. This process 
is repeated until all 6 command bytes 
have been sent to the disk controller. 
The routine then uses the same pro¬ 
cess to read or write the appropriate 
number of data bytes at port 0 de¬ 
pending on the particular command 
that was sent. In the case of a BIOS 
routine, the disk address that is to be 
accessed is derived by the BDOS from 
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Figure 4: The device control black (DCB) u&ed by the Xebec hard-disk controller. Figure 4a shows the general format for the DCB. 
Figures 4b through 4d show how the DCB is used for a Read operation, a Write operation, and a Request Sense Status command, 
respectively. Byte 0 contains information on the Command Class and the Op Code. LUN (logical unit number) indicates which drive 
you have selected of the two possible drives that can he connected to the controller. The high, middle, and low addresses form a 
21-bit physical sector address. Byte 4 indicates the number of sectors to be read or written (for CP/M this is always 1), Byte 5 contains 
the following control fields: hit 7, when set, disables the four re-tries by the controller on all disk-access commands (during normal 
use, this is always 0); bits 3 through 6 are not yet used and are set to 0; and bits 0 through 2 select half-step options for other disk 
drives (for the Miniscribe drive, this is set to 0). 


the information contained in the FCB. 
This information is then passed to the 
BIOS routines at the SETTRK and 
SETSEC entry points and the BIOS 
uses this information to construct the 
DCB for the actual disk access. 

Generating a Combined BIOS 
The BIOS structure is very simple. 
A table of jump vectors is placed at 
the beginning of the BIOS code. This 
includes jumps to each of the primi¬ 
tive functions that the BIOS per¬ 
forms. Table 2 shows that these func¬ 
tions include the disk-oriented primi¬ 
tives presented in more detail in table 
1 as well as the necessary functions to 
handle the other peripherals in the 
system, such as terminals and 
printers. The BIOS routines for pe¬ 
ripherals other than disks are used 
without modification in the construc¬ 
tion of a new combined BIOS. The 
existing disk and boot functions are 
augmented as shown in figure 5. The 
cold boot functions for both the exist¬ 
ing disk system and the new Win¬ 


chester disk are combined to ensure 
that all peripherals on the system are 
properly initialized when the system 
is booted. A new SELDSK function is 
written that keeps track of which disk 
system is selected and passes the 
proper disk-definition-table address 
back to the BDOS. Finally, a series of 
disk-handling routines are written for 
the Winchester disk. These routines 
are used as the initial vector addresses 
for the initial jump table. Depending 
on the particular entry point, these 
routines either perform the indicated 
function for the Winchester drive and 
then transfer to the appropriate func¬ 
tion for the existing floppy drive or 
test to see which drive is selected and 
simply transfer control to the appro¬ 
priate routine for the selected drive. 
An example of the first case is the 
SETDMA function, which causes the 
DMA buffer address to be set for 
both the Winchester and any other 
disk drives in the system, In the case 
of an actual READ function, how¬ 
ever, a test is made for the selected 


disk and then control is passed to the 
proper disk-read routine. Listing 1 on 
page 386 presents a skeleton of a com¬ 
bined BIOS that includes all the BIOS 
routines for the Winchester disk drive 
and comments indicating where rou¬ 
tines from an existing BIOS should be 
placed. 

The code presented in listing 1 has 
been tested and will operate with a 
Xebec controller connected to a Mini- 
scribe disk using the HCA described 
in last month's article. The SELDSK 
entry point keeps track of which disk 
is selected and uses register pair HL to 
pass the address pointer of the 
selected disk characteristics table to 
the BDOS. This table is located at 
DEBASE in the BIOS code and has 
been created using two macros, 
DISKS and DISKDEF, supplied by 
Digital Research. These macros and 
the structure of this table are de¬ 
scribed in Digital Research's CP/M 
System Alteration Guide. The code 
for the cold boot entry point, BOOT, 
assumes that a new copy of the sys- 
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Entry Point 

Function 

BOOT 

WBOOT 

CONST 

System initialization on hardware boot. 

Reads a nevj copy of BDOS into memory and initializes the system. 
Samples and returns the status of the current console device. 

CON IN 

CONOUT 

LIST 

Reads the next character from the current console device. 

Writes a character to the current console device. 

Sends a character to the list device. 

PUNCH 

READER 

HOME 

Sends a. character to the punch device. 

Reads next character from the read device. 

Returns the read/write head of the currently selected disk to track 0. 

SELDSK 

SETTRK 

SETSEC 

Selects the current disk. 

Sets the track for the next Read/Write operation. 

Sets the sector for the next Read/Wnte operation. 

SETDMA 

READ 

WRITE 

Sets the DMA buffer area for the next READ/WRITE operation. 

Reads data from the selected disk. 

Writes data to the selected disk. 

LISTST 

SECTRAN 

Gets the status of the list device. 

Translates logical sector to physical sector. 

Table 2: A complete /ist of primitwe functions for f/ie BIOS in CP/M, Note that this 
includes the disk-related primitives in table 2, 


StNGLE- DRIVE 
BIOS 

BIOS JUMP TABLE 

COLD BOOT 

WARM BOOT 

DISK functions 

OTHER FUNCTIONS 


Figure 5: The combined BIOS structure, 

tern has already been booted into 
memory and simply performs any re¬ 
quired initialization before transfer¬ 
ring control to CP/M. The warm 
boot, WBOOT, reloads a new copy 
of the BDOS and the console control 
program (CCP) before transferring 
control back to CP/M. The HOME, 
SETTRK, SETSEC, and SETDMA 
entry points perform the commanded 
function for both the Winchester disk 
system and for the existing disk sys- 


MULTIPLE-DRIVE 
BIOS 


BIOS JUMP TABLE 


COMBINED COLD- BOOT 
FUNCTIONS 


COMBINED WARM-BOOT 
FUNCTIONS 


DISK FUNCTIONS 
DETERMINE SELECTED DRIVE 


USE HARD-DISK USE ORIGINAL- 
ROUTINES DISK ROUTINES 


OTHER FUNCTIONS 


tern. Finally, the READ and WRITE 
entry points determine which disk is 
currently selected and transfer con¬ 
trol to the appropriate routines to 
read or write data from or to the 
selected disk. 

Another complication concerning 
Read and Write operations on the 
Winchester disk drive arises from the 
fact that the Winchester disk is set up 
to read and write 256-byte physical 
sectors, whereas CP/M operates in 


logical sectors of 128 bytes. This 
means that each disk-read operation 
places two logical CP/M sectors into 
the local memory on the controller 
card and that eadi disk-write opera¬ 
tion must write two logical CP/M 
sectors to the disk. The READ and 
WRITE routines keep track of which 
of these two logical sectors is current¬ 
ly being pointed to in the controller 
memory and determine what action 
to take to properly read or write the 
data on the disk. For example, in the 
case of a Write, because CP/M re¬ 
quests transfer of only 128 bytes of 
data to the disk, the BIOS must read 
the appropriate 256-byte record from 
the disk, place the 128-byte CP/M 
buffer over the proper half of this 
longer record, and then write the 
combined 256-byte record back out 
to the disk. 

Additional Utilities 

Two other software utilities must 
also be written prior to completing 
the installation of the hard-disk sys¬ 
tem. The first of these is a formatting 
utility that will format the disk and 
check for any bad tracks on the disk. 
The second is a system-generation 
utility that will write the new operat¬ 
ing system beginning at track 0, sec¬ 
tor 0 on the Winchester disk after the 
combined BIOS has been integrated 
into a CP/M system. This last process 
places a hardware-bootable system 
on the hard disk, 

A new Winchester disk drive is 
delivered in an unformatted condi¬ 
tion, This means that the disk has no 
information identifying the beginning 
and end of each sector. Once the 
HCA and other disk hardware is in¬ 
tegrated into the system, you must 
create a routine to write this format¬ 
ting information on the disk. A for¬ 
matting routine is then used to issue a 
DCB to the controller, commanding 
it to format the disk. The controller 
takes care of the rest by writing the 
required formatting information onto 
the disk. 

When the disk formatting is com¬ 
plete, the formatting routine should 
then read each sector on the disk to 
determine if the drive hardware was 
delivered with any bad sectors on the 
disk* For Winchester disk drives, it is 
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not uncommon for a disk to have 
several bad sectors. The test program 
reads all sectors on the disk and saves 
the location of any bad sectors iden¬ 
tified during the Read process. The 
routine then identifies these bad sec¬ 
tors to the controller, which con¬ 
structs an alternate track assignment 
for each of the bad sectors on the 
disk. After this alternate assignment 
is complete, the existence of bad sec¬ 
tors on the disk is transparent to the 
system. The controller keeps the 
alternate-track data on the disk and, 
when a disk access is made to a bad 
sector, the controller automatically 
switches to the alternate track to read 
or write the data. 

The second utility, the system-gen¬ 
eration program, is used to write the 
new operating system to the Win¬ 
chester drive or to read an existing 
operating system from the Win¬ 
chester drive into memory. Installa¬ 
tion procedures for a combined Win¬ 
chester drive BIOS are the same as for 
any typical CP/M BIOS and will be 
covered in the next section. At the 


end of the configuration process, a 
system image will reside in memory 
starting at location 900 hexadecimal. 
The locations 900 to 980 hexadecimal 
contain the system loader, and the 
locations from 980 hexadecimal on 
contain the newly configured operat¬ 
ing system. A WRITE routine must be 
designed to take the data from these 


No matter how careful 
you are In building the 
system, something Is 
bound to be wrong. 


locations in memory and write them 
to the Winchester disk drive starting 
at track 0, sector 0. Similarly, a 
READ routine must be designed to 
take information from track 0 of the 
disk and place it into memory starting 
at location 900 hexadecimal. 

Building a New BIOS 
One other program must be written 
before a new BIOS can be built and 


installed in a CP/M system. This is 
the system loader that is used to in¬ 
itially read in the system from the 
disk. This program is written to run 
at location 80 hexadecimal and is re¬ 
stricted to 128 bytes in length. It is 
used to load the system during the 
bootstrap process that we will 
describe later. The program is de¬ 
signed to read the system starting at 
track 0, sector 1 of the Winchester 
disk and, when the load is complete, 
to transfer control to the proper entry 
point of CP/M to start the operating 
system running. 

Once the system loader and the 
BIOS code are complete, the next step 
is to assemble both of these programs 
and remove any assembly or syntax 
errors. In the case of the BIOS, the 
symbolic variable MSIZE must also 
be defined before assembly to corre¬ 
spond to the size of the system being 
generated. Assuming that you have 
achieved an error-free assembly, the 
next step is to build a new CP/M sys¬ 
tem that contains the new system 
loader and BIOS and to write this 
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with a full size (12" diagonal) non-gfare tillable green 
screen with 24 lines by 80 character format. Its multi¬ 
character set offers blinking cursor, underlining, reverse 
video, and half and zero intensity. The movable, detach¬ 
able keyboard has a numeric pad with cursor corttrol and 
function keys. 


Nationwide on-site end depot r&peirservice 
through the protossionais at fNDESERV. 

•CP/M Is a registered irademark ot Digital Research, tnc. 


■ Single Board Technology ■ CP/M® Operating System 
■ 4MHZZ80ACPU ■ 64K 200ns Main Memory 

■ 8-Inch Dual Density Floppy Drives 
■ 5 1/4-Inch Dual Density Floppy Drives 

■ 2-Serial Ports ■ 2-Parallel Ports 

■ 4-Counter/Timers ■ Expandable 

For further information about this timit&doffercaUorwrite: 

Bfl Colonial Data 


Colonial Data Services Corp., 105 Sanford Street. Hamden, Conn. 06514 • (203) 288-2524 •Telex: 95601 ^ 
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66 A Database That Catches Mistakes? 
That's My Qbase.JJ 


Presenting Qbasel" The Personal Database And Reporting System 
That Prevents Mistakes Before They Become Expensive. Just $189 Complete. 


There's no question that databases 
are useful tools for storing and retrieving 
information. Thousands of professionals 
use databases to monitor inventory, man¬ 
age mail lists, record fixed assets, and 
keep track of personnel records. 

So what's the problem? 

NOT ALL DATABASES ARE 
CREATED EQUAL 

In hundreds of personal computer 
applications, users agree on one thing: 
there's nothing more aggravating than a 
database that lacks all the features to do 
the job that needs to get done. 

And of all the database features used 
by experienced users, none is more often 
called for than data entry checldng. 

Why is that so important? Because 
experienced users know how many 
a^ravating hours they can waste fixing 
mistakes that their database should have 
caught. 


For Use With IBM PC and APPLE 11 


Fortunately there's Qbase. the only 
full-feature database in its price range that 
can substantially reduce common input 
errors. 

PREVENT DATABASE 
CONTAMINATION 

Qbase uses sophisticated data check¬ 
ing features normally found on large sys¬ 
tems, Functions that catch invalid alpha¬ 
numeric sequences. Check for minimum/ 
maximum number lengths. Enforce data 
inputs where mandatory. Require date 
formats. Allow for yes/no rq^lies. And 
verify that alphabetic and numeric values 
lie wkhin pre-spedfied ranges. 

And tiien we added an embedded 
calculator that automatically computes 
taxes and commissions. It even accepts 
credits and debits against balances due. 

And reports? Qbase includes a pow¬ 
erful reporting facility—at no extra charge. 
With it. you can produce sorted reports 
with sub-totals AND totals. Moreover all 
report definitions are fully documented 
and stored in a library. So there's no 
guessing which report does what )ust call 
for your favorite report and it's done. 


Write or call for your free brochure. "How 
To Keep Errors Out Of A Database," See 
for yourself what data cheddng can do to 
save you time and aggravation. Write to: 


Applied Software Technology 
14125 Capri Drive 
Los Gatos, CA 95030 
or caU 408/370-2662 


^fAME 


COMPANY 


ADDRESS 


CTTY STATE ZIP 


PHONE (AREA CODE* 


Qbase 

Personal Database/ 
Reports 
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SAVE CPMNN COM DDT CPMNW.COM ( NEWSfOS. HEX 

H WNNN 


I NEWLOR. HEX 
R NNNN 


RUN THE WRITE 
UTiLiTY 


result 

READS CP/M FROM 

SAVE 

RELOCATED 

LOADS RELOCATED 

loads new RIOS 

READS NEW 


DISK AND 
RELOCATES IT 

TO NEW POSITION 

CP/M 

ON DISK. 

CP/M INTO 
MEMORY. 

AND overlays 
EXISTING BJOS 

LOADER AND 
OVERLAYS 
EXISTING LOADER 


WRITES NEW SYSTEM 
TO I^IRST TRACK 
OF HARD DISK 



Figure 6: /wsfa/lmg the new operating system. First, the MOVCPM instruction reads the current version of CP/M from the disk into 
memory at location 900 hexadecimal and relocates it to run at a location specified in the command. The Sj 4 VE I>Is^rucfJo^ fhen places 
the relocated version of CP/M onto the disk under the filename CPMNN. COM. The DDT command reloads the relocated version of 
CP/M into memory at location 900 hexadecimal and transfers control to the DDT program. JVex^, the command I NEWBI05.HEX 
reads the new BIOS from the disk and overlays the existing BIOS. The command 1 NEWLDR.HEX then reads the new system loader 
from the disk and overlays the existing loader. Finally, the WRITE utility program writes the properly configured operafmg system to 
the first track of the Winchester disk. 

new system to the Winchester disk 
drive starting at track 0, sector 0, In 
this process you should first use the 
MOVCPM utility (provided by 


CP/M) to create a new copy of CP/M 
that is properly sized for the system. 
Then, as instructed in the MOVCPM 
utility, this new copy of the operating 


system must be saved on the disk for 
later retrieval by using CP/M s stan¬ 
dard SAVE utility. Once the new 
copy of the system is saved, the next 
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The new Transtar 130 daisy wheel 
printer generates a full-page letter in 
78 seconds. The least expensive 40 cps 
printer does it in 36. Only 42 seconds 
difference...for twice the price. 

At only $895, the Transtar 130 letter- 
quality printer makes speed its only 
compromise. Shannon-text rated at 
16 cps, the Transtar 130 gives you better 
printing quality than any 40 cps printer. 
It allows you the full range of word¬ 
processing functions such as proportional 
spacing, superscript, subscript, under¬ 
scoring and a true boldface. The 130 is 
"plug and go" compatible with the best¬ 


processing packages. It's 
quiet: onlyGBdB. It's durable. It boasts 
a unique new autoload feature that auto¬ 
matically loads paper to one of four pre¬ 
selected positions with the touch of a 
button. And, as if that weren't enough, 
its end-user warranty runs a full six 
months—twice that of most of its com¬ 
petitors. 

Affordable and loaded with all the 
features of printers costing twice as 
much, the Transtar 130 letter-quality 
printer retails for less than $900. But 
it's up to you: Is 42 seconds really 
worth $1000? 


Is 42, 
seconds 

worth 


Transtar 

Box C-96975, Bellevue, Washington 98009 


Circle 460 on inquiry card. 


BYTE May 1^83 


379 




step is to read the system back into 
memory using the DDT utUity. If the 
system was saved under the name 
CPMNN*COM you can use the fol¬ 
lowing CP/M command to initiate 
DDT and read the new copy of the 
system into memory: 

DDT CPMNN.COM 

After this command is executed, the 
new system will be located in mem¬ 
ory starting at location 900 hexadeci¬ 


mal, and DDT will be ruiming. The 
next step is to overlay the new system 
loader and new BIOS on top of the 
copy of CP/M in memory by using 
two DDT commands: I (insert) and R 
(read). These commands place the 
new system loader into memory at 
location 900 hexadecimal and place 
the BIOS at location 1F80 hexadeci- 
maL Once these overlays are com¬ 
plete, the system is properly con¬ 
figured for the Winchester disk drive. 
Next we must get out of DDT and 


return to CP/M while leaving the 
newly created copy of the system in 
memory. First, issue a GO command 
to DDT that transfers control to 
CP/M. Once you are back in CP/M, 
the final remaining task is to run the 
system-generation utility to load the 
newly constructed system, which 
now resides in memory starting at 
location 900 hexadecimal, onto the 
Winchester disk starting at track 0, 
sector 0. Figure 6 graphically sum¬ 
marizes these steps. 

Building a New Bootstrap 

At the completion of the process 
we just described, a copy of a prop¬ 
erly configured CP/M system and 
system loader is on the first track of 
the Winchester disk. The one remain¬ 
ing task is to develop the software to 
bootstrap this system into memory 
and to configure the hardware so that 
this bootstrap is executed when a 
hardware boot command occurs. The 
actual bootstrap code is very simple. 
All it has to do is read the first 128 
bytes from track 0, sector 0 on the 
Winchester disk drive into memory 
starting at location 80 hexadecimal 
and, when the read is complete, 
transfer control to the beginning of 
this code. This bootstrap code should 
be written to run at whatever location 
is going to be assigned to the PROM 
(programmable read-only memory) 
chip on the HCA, which we men¬ 
tioned last month. When properly as¬ 
sembled and lirdced, the bootstrap 
code is burned into the HCA PROM 
and the software installation is essen¬ 
tially complete. The processor board 
is then ''restrapped'" so that the boot¬ 
strap address corresponds to the be¬ 
ginning of the PROM on the HCA. 

Once this modification has been 
completed, a hardware boot com¬ 
mand (i.e., pressing the RESET but¬ 
ton) results in the sequence of events 
presented in Figure 7. At the boot 
command, the processor begins exe¬ 
cuting code at the beginning of the 
HCA PROM, This code reads the 
first 128 bytes of data from the first 
physical sector of the first track on 
the disk into memory starting at loca¬ 
tion 80 hexadecimal. When the read is 
complete, the code in the PROM 
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Figure 7: The Bootstrap process. Pressing 
the hardware bootstrap (Reset) button 
causes the microprocessor to transfer con¬ 
trol to the PROM chip on the host com¬ 
puter adapter. The code in the PROM 
reads the first 128 bytes of data from track 
0 of the hard disk into memory starting at 
location 80 hexadecimal and then trans¬ 
fers control to that location. This code in 
turn loads the CP/M system off the first 
track of the Winchester disk. Then, when 
the load is complete, the code transfers 
control to location 0 hexadecimal to start 
CP/M running. 

transfers control to location 80 hexa- 
decimal, which now contains the sys¬ 
tem loader. This code now reads the 
remainder of the CP/M system from 
the first track on the disk into mem¬ 
ory and then transfers control to the 
CP/M system. The result is that a 
properly configured system, which 
includes the Winchester disk drive, is 
left running in memory, waiting to 
respond to any user commands. 

System Debugging 

No matter how careful you are in 
building the hardware and software 
we have just finished describing, it is 
a fact of life that when plugged into 
the system there will be something 
wrong. This is when the really in¬ 
teresting portion of the system in¬ 
tegration process begins, namely, 
finding and correcting the inevitable 
bugs in the hardware and software. 
This debugging process can be broken 
into three separate areas. The first is 
debugging the HCA. The second is 
debugging and examining the HCA, 
disk controller, and disk system. The 
last is debugging the CP/M interface 
software. We will now describe some 
of the techniques that can be used in 
each of these areas. 
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Make your spooling network sing 
in six-port hctrmony. 


Add MuJUSpQOI—the 
hardwsire spooler 
that's truly flexible. ^ J 

Now, thanks to Multi Spoof 
there's no more need to 
burindividual spoolers* no ^ 
more wasted computer lime or 
memory. With its enormous memory¬ 
sharing power, this dynamic six-port 
switching device not only lets you network 
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printers: it also provides the spooling 
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trolled by 4K of memory management 
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need all six ports. And that, we're 
sure> is music to your ears. 
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The first thing to debug is the HCA 
card. Debugging this device involves 
making sure that the various com¬ 
binations of possible input conditions 
result in the expected outputs to the 
disk controller; You can do this most 
efficiently by writing a set of driver 
routines in assembly language to 
write messages to the various output 
ports on the HCA, If you write these 
routines to loop continuously^ you 
can use an oscilloscope to check the 
output registers on the HCA to ensure 
that the card is acting properly. 
When you've verified proper oper¬ 
ation of the HCA to the maximum ex¬ 
tent possible, next connect the disk 
controller and the Winchester disk 
drive to the HCA. This simple con¬ 
nection begins the debugging process 
for the Miniscribe disk drive, which 
has extensive self-test features and 
continuously monitors its own opera¬ 
tion to check for faults. If a fault is 
detected, the drive communicates 
with the user by flashing a Morse 
code letter (using the drive select 
light) to identify the particular fault 
that was detected. Once the disk is 


operating properly, the way to debug 
and test the rest of this total system is 
to pass various DCBs to the disk con¬ 
troller and see if the disk responds to 
these DCB inputs as expected. For ex¬ 
ample, you can test the disk by per¬ 
forming a controller self-test, format¬ 
ting the disk, writing information to a 
particular sector, reading the infor¬ 
mation back, and testing for error 
conditions. This type of testing not 
only verifies proper disk operation 
but also provides you with valuable 
insight into the disk operation, which 
you can use during the remainder of 
the integration process. 

Once the disk subsystem hardware 
is operating properly, the next step is 
to integrate the software. We de¬ 
scribed this integration process 
earlier. However, during the initial 
testing it is convenient to modify this 
procedure to allow use of some of the 
CP/M debugging tools to debug the 
interface software. To do this, you 
should create a "false" CP/M system 
that runs inside (i,e,, at a lower mem¬ 
ory address than) the current CP/M 
system running on the computer. 


This keeps the initiaJ user system in¬ 
tact and allows you to run the new 
CP/M system under control of an 
existing debugged CP/M system, so 
you have access to the standard de¬ 
bugging tools from CP/M, such as 
DDT, to aid in debugging the new 
version of the BIOS, 

Conclusion 

We have now described the entire 
process of adding a Winchester disk 
subsystem to an S-100 computer sys¬ 
tem running CP/M, As we have tried 
to show, this is a rather substantial 
undertaking and should not be 
started lightly. The main advantage 
in performing such an integration 
project is the learning that takes place 
during the project. If your main goal 
is to obtain additional storage 
capability for a microcomputer, you 
could obtain this storage less expen¬ 
sively and certainly with less effort by 
buying a commercially available unit 
such as the one we manufacture. 
Because of quantity pricing and 
volume discounts, complete Win¬ 
chester disk-drive subsystems are 
commercially available at a cost com¬ 
parable to what a hobbyist would 
spend for the hardware portion of the 
system alone. 

However, if you are interested in 
doing the work yourself and you 
have the necessary time and exper¬ 
tise, we encourage you to attempt this 
project and use this series of articles 
as a guide. ■ 


The Winchester disk drive subsys¬ 
tem described in this series of articles is 
available as a completely assembled 
unit from ASC Associates of Lexington 
Parkf Maryland, in addition to the 
S^lOO version discussed, versions are 
also available for TRS-8Q and Apple 
computers. The disk-drive systems for 
these computers use the same drive and 
controller hardware as the S-100 ver¬ 
sion hut use a different host computer 
adapter and interface software. Until a 
nationwide dealer distribution net¬ 
work is established, these systems will 
be available by mail order for $1995, 
To order or obtain further informa¬ 
tion, write to ASC Associates Inc,, 
POB 615, Lexington Park, MD 20653, 
or phone (301) 863-6764. 
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we^re building the 
worlds third largest 
computer company. 



We're Victor TechnoiogieS/ Inc., a most dramatic force m 
the computer industry today^ with our powerful 16-bit 
desktop microcomputer^ the Victor 9000. 

You probably recognize the name Victor, , . a respected 
name in office products for 65 years. WeVe built a 
worldwide sales, service and support system unsurpassed 
in our industry. Now we're combining that experience 
with innovative technology for the office of the future. 

We're aggressively expanding our local dealer network. 
We're planning substantial new product offerings and 
support for all our office systems. Now we're focusing our 
efforts on securing major national accounts, and we're 
looking for people with fresh ideas and initiative to make it 
happen! 


National Accounts computer 
Salespersons 

Sell and support the Victor 9000, our powerful 16-bit desktop 
microcomputer, directly to Fortune 1000 companies. You must 
have a successful sales track record in a microcomputer 
hardware and software support environment, and the 
enthusiasm and initiative to contribute to our goal. 


Technical Support Persons 

Support business applications software, both third-party and 
internal; communications; graphics; operating systems; general 
accounting and word processing packages for end users and 
dealers. Good verbal communications skills necessary. BSCS 
and at least 4 years experience in a similar environment 
required. Support languages include BASIC, COBOL, Pascal, 
FORTRAN. 

Our goal is to build the third largest computer company in the 
world. We're off to a fast start with the Victor 9000. We have the 
commitment of Victor's experience, stability and financial 
strength. 

Come join us! Call or write Ian Reay at Victor Technologies^ 
Inc.^ 5321 Scott5 Valley Drive, #102, Dept B-5, Scotts Valley, 
CA 95066. (408) 438-1144. We are an equal opportunity 
employer. 
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and Information Sciences. 
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J ust published, the ENCYCLOPEDIA 
□F COMPUTER SCIENCE AND 
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computer information resource avail¬ 
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related articles and to specific subject 
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appendices include abbreviations, 
acronyms, special natation and termi¬ 
nology. as well as numerical tables, the 
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complete 5.Q00“term index contains 
references to sub-categories, doubles 
as a computer science dictionary, and 
is an invaluable tool for locating specific 
information. An international glossary 
lists terms in five languages—English, 
French, German, Spanish and Russian. 

Praise For the First Edition; 
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designed for the computer profes¬ 
sional. In the incredibly fast-moving 
world of data processing, where up- 
to-date knowledge is essential, we 
make it easy for you to keep totally 
informed on all areas of the informa¬ 
tion sciences. In addition, books are 
offered at discounts up to 30% off 
publishers' prices. 

Begin enjoying the club's benefits 
today! 


3S4 BVrE May 1^33 
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SPECIAL PURPOSE COMPUTERS 

You'll see how computers can be 
designed and constructed to serve 
specific application purposes. There's 
information on configuration special- 
purpose machines... industrial control 
computers directly connected to 
physical processes, slang with an 
indication of the specialized 
subsystems they require., .analog 
input.. .ultra-high availability 
computers, such as NASA's computer 
interconnection for the Space Shuttle. 

There's also a look at pipeline and 
array processors... computations! 
special-purpose computers... vector 
processors versus scalar processors 
... algorithmic processors... parallel 
processors... associative processors 
.,. plus a look at the future of special- 
purpose architecture and the cost 
justifications for these large, 
specialized machines. 



OPERATING SYSTEMS 

The Encyclopedia introduces a survey 
article on the features and functions of 
operating systems. You'll find fingertip 
access to details on CPU's, memory, 
and peripheral devices... I/O buffering, 
library routines, file handling, system 
logging... multiprogramming... 
memory protection and relocatability 
.. .spoofing and off-line processes. 

Further topics covered include: an 
overview of commercially-available 
systems... system types [dedicated 
transaction, interactive, extensible]... 
multitask capebilities... interrupt- 
based systems.. .task dispatching and 
control,..file storage.. .distributed 
operating systems.. .and more. 


gives you information on: 




PROCEDURE-ORIENTED 

LANGUAGES 

The ENCYCLOPEDIA offers an rn- 
depth look at both the advantages and 
drawbacks of procedure-oriented 
languages. There are discussions of 
compilers. Program transportability 
from computer to computer. 
Programming styles and techniques. 
Modular construction of programs. 
Subroutine handling. Tracing. Decisions 
and decision structures. 

Furthermore, there are overviews of 
the major procedure-oriented 
iang^u^es in use today, including 
FORTRAN.. .COBOL, with an example, 
... ALGOL... PASCAL... PL71 ^ - BASIC 
,.. and APL, In addition, there is a 
discussion of the future of procedure- 
oriented languages and a look at the 
new languages that are being 
developed for future use. 



DATABASE MANAGEMENT 

The Encyclopedia examines database 
concepts.. .record types and their 
physical and logical relationships... 
structure diagrams... and optional 
relationships. Voull find coverage of 
generalized database management 
system [DBMS] software... network, 
hierarchical, and relational databases 
.. .how DBMS facilities are provided... 
and ways in which designers can 
integrate separate applications in one 
database. 

Further articles examine the role of 
the database administrator.., the 
design and construction of distributed 
databases which support computer 
networks... on-line database 
organization.. .new advances in data¬ 
base technology.. ,and much more. 


SMALL COMPUTERS 

Q. Where can you find a concise 
overview of the booming small 
computer field? 

A. The Encyclopedia shows you how 
microcomputers developed and how 
they may become even more 
powerful in the future. There are 
details on personal computing 
software packages and how new 
applications canhe developed on 
small computers—including 
coveraoe of everything from 
financi^ software to speech 
synthesis to computer games. 

Also spelled out are the basic functional 
units of a microcomputer... storage 
techniques such as bubble memory and 
magnetic diskettes., .the use and 
application of microcomputers in 
controlling industrial processes.,. the 
small computer as an intelligent 
terminal... and much more. 


4 Good Reasons to Join 

1. The Finest Books. Of the hinulreds of books 
submitted to us each year, only the very finest are 
selected and offered. Moreover, our books arc 
always of equal quality to publishers' editions, 
never economy editions. 

2. Big Savings. In addition to getting the ENCY¬ 
CLOPEDIA OF COMPUTER SCIENCE AND 
ENGINEERING for $2.95 when you join, you 
keep saving substantially—up to 30% and occa¬ 
sionally even more. (For example, your total sav¬ 
ings as a trial member—including this introduc¬ 
tory offer—can easily be over 50%. That's like 
getting every other book free!). 

3. Bonus Books. Also, you will immediately 
become eligible to participate in our Bonus Book 
Plan, with savings up to 70% off the publishers' 
prices. 

4. Convenient Serviee. At 3^ week intervals (16 
times per year) you will receive the Book Club 
News, describing the Main Selection and Alter¬ 
nate Selections, together with a dated reply card. 
If you want the Main Selection do nothing and it 
will be sent to you automatically If you prefer 
another selection, or no book at all, simply indi¬ 
cate your choice on the card, and rcturii it by the 
date specified. 'Ydu will have at least 10 days to 
decide. If, because of late mail delivery of the 
News, you should receive a book you do not want, 
we guarantee return postage. 


If the reply card has been removed, please write to 
1 he Library of Comp liter and Information Sciences 
Dept. 7-li.S:, Riverside, iS.J. t)8075 
to obtain membership information and an 
application. 
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Itest mason to bar a computer. Facked 
with useful intarmation^ifs an absolute 
must far computer owners everywhemy 
— Gary G. Reibsamert. Vice-President of 
NewsNet Inc. 

Your passport to the electronic 
universe—how to turn any personal com¬ 
puter or word processor into a communica¬ 
tion/information machine of incredible versa¬ 
tility and power even without a knowledge of 
programming. Here’s just a sampling of what 
you get— How to select a modem and 
communications software % How to send 
electronic letters, telexes and MailGrams'" 

9|g Money-saving techniques for using The 
Soume, Dow Jones News/Hetrieval, OIALDG 
BRS and more * Get to software! Down¬ 
load thousands of programs ^ Get privi¬ 
leged information from $30,000 worth of 
newsletters 4^ Get discounts of 10% to 40% 
by shopping on-line ^ Trouble-shooter's 
guide to problem-free communications 
♦ Hundreds of to computer bulletin boards 

S afe Access vast libraries (Library of 
ss, NX Vmes, magazines, and 
whoTe encyclopedias) sfe Get real-time com¬ 
puter games and tournaments ^ Electronic 
banking, investment management, and then 
barter ♦ Get toll-free numbers, valuable 
short-cut commands 4= Get on-line advice 
tram experienced users of your equipment. 

Plus much more! In just two days you’ll 
see what this unique handbook can do for 
you—but well give you two weeks to decide. 
Send for your copy now; if you’re not satis¬ 
fied rebJrn it in two weeks for a full refund. 
Mam SelBCtm of The SmaH Computer Book Ctuh 
Alternate Book-of-the-Montl} Ctup/Sdence 
Selection 

Plaaae relurrv iNs coupon to your bookseller or dUrecl to: 

St Pr»sa — — — -- 

175 Fifth Avenue. New \tork, N Y 10010 Attn: ML BY 

Please send me_copy(ies|i of The Campiete Hand- 

txxik of Pefsof}af Computer Commumcat/ons ^ $t4.9S 
pepertiacK each. Please add Si W per booh for postage 
end herKlIing. My check or money order ie enclosed in the 

aniouni of f_I may examirre the bpQOk lor two weeks 

and, it nof 100%sabshed. I car^ return rt tor a compteto 
refdnd. 

I Name_ 


i Address.. 

I 

I City- 

I State_ 


Bring thousands Of dollars 
worths! information home 
for only S14.95! 


Listing 1: A complete Osting of the BIOS needed to integrate a Winchester disk drive 
into a CP/M-based microcomputer. 


CP/tt MACRO ASSEM 2.0 tOOl BIOS FOB A.S.C* ASSCX:, HARD DISK SUBSYSTEM, 7/1B/82 

TITLE 'BIOS FOR A.S.C. ASSOC, HARD DISK SUBSYSTEM. 7/18/82' 

J COMBINED BIOS INDICATES WHERE THE USER IS TO UPDATE 

j SPECIFIC SUBROUTINES IN ORDER TO MERGE BIS EXISTING 

t CP/M BIOS WITH THE A*S.C, ASSOCIATES CUSTOM BIOS, 

t COPYRIGHT (C) A.S.C, ASSOCIATES 1982 

J 

r THIS BIOS OSES THE DIGITAL RESEARCH CBIOS, DISKDEF LIB, AND 

I SECTOR BLOCKING AND DEBLOCKING ROUTINES SUPPLIED WITH THE 

I STANDARD CP/M 2,2 SOFTWARE PACKAGE AND IS THEN COMBINED WITH 



I 

THE A,S 

.C, ASSOCIATES 

HARD DISK SOFTWARE DRIVERS, 


' 

THROUGHOUT THIS CODE 

COMMENTS DELIMITED USING THE FOLLOWING 


? 

FORMAT 

ARE TO BE CHANGED WHEN ADDING USER DISK ROUTINES. 


r 


»>» COMMENT <«« 

003A - 

MSIZE 

t 

EQU 

58 ?CP/M VERSION MEMORY SIZE IN KILOBYTES 

9800 - 

BIAS 

£QU 

tMSIZE-20J*ia24 

CCOO ^ 

CCP 

EQU 

3400H+B1AS 

jBASE OC CCP 

D406 = 

BDOS 

EQO 

GCP+BOfiH 

^BASE OF BDOS 

E200 = 

BIOS 

EQU 

CCP+1600H 

jBASE OF BIOS 

0004 = 

CDISK 

EQU 

0Q04H 

(CURRENT DISK NUMBER 0=A,...,15=P 

0003 ^ 

lOBYTE 

EQU 

0003H 

JINTEL I/O BYTE 

0001 - 

NUDISKS 

EQU 

1 

;NUMBER OF DISKS IN SYSTEM 

E200 

r 

ORG 

BIOS 

JORGIN OF THIS PROGRAM 

002C = 

NSECTS 

EQU 

(BIOS-CCP)/12a jWARM START SECTOR COUNT 


J 

J 

JUMP VECTOR FOR INDIVIDUAL SUBROUTINES 

E200 C3B5E2 


JKP 

BOOT 

jCOLD START 

E203 C394E2 

WBOOTE; 

JMP 

WBOOT 

jWARM START 

E20fi C3F3E2 


JMP 

CONST 

;CONSOLE STATUS 

E209 C3F6E2 


JMP 

CON IN 

JCONSOLE CHARACTER IN 

B20C C3F9E2 


JMP 

CONOUT 

jCONSOLE CHARACTER OUT 

E2QF C3FCE2 


JMP 

LIST 

(LIST CHARACTER OUT 

E212 C3Q2E3 


JMP 

PUNCH 

(PUNCH CHARACTER OUT 

E2iB C305E3 


JMP 

READER 

(READER CHARACTER OCJT 

E21S C308E3 


JMP 

HOME 

(HOVE HEAD TO HOME POSITION 

E21B C30EE3 


JMP 

SELDSK 

(SELECT DISK 

E21E C32AE3 


JMP 

SETTRK 

(SET TRACK NUMBER 

E221 C332E3 


JMP 

SETSEC 

(SET SECTOR NUMBER 

E224 C339E3 


JMP 

SETDMA 

(SET DMA ADDRESS 

E227 C34BE3 


JMP 

READ 

(READ DISK 

E22A C366E3 


JMP 

WRITE 

(WRITE DISK 

E22D C3FFE2 


JMP 

LISTST 

(RETURN LIST STATUS 

E230 C341E3 


JMP 

SECTRAN 

(SECTOR TRANSLATE 


I DUMMY 

LIST OP 

JUMP VECTORS, 

USED TO TRANSFER CALLS TO USERS FLOPPY 


IDISK SYSTEM. 

J 

THIS TABLE IS 

OVERLAYED WITH THE USERS JUMP TABLE 


f 

J 

»>» 

REMOVE THIS SECTION OF DUMMY JUMP VECTORS, ««< 

E233 OOOOC9 

KBOOT: 


NOP 1 NOP!RET 

(COLD START 

E236 0000C9 

XWBOOTj 


NOPiNOPiRET 

(WARM START 

E239 0000C9 

XCOBST: 


HOP!NOP!RET 

(CONSOLE STATUS 

E23C OOOOC9 

XCONINs 


NOP1 NOP1R BT 

(CONSOLE CHARACTER IN 

E23F 0a00C9 

XCNOUTs 


NOPlNOPtRET 

(CONSOLE CHARACTER OUT 

£242 OOOOC9 

XL1ST: 


NOPlNOPiRBT 

(LIST CHARACTER OUT 

E24S 000CC9 

XPUNCH: 


NOPiNOPlRET 

(PUNCH CHARACTER OUT 

E248 OOOOC9 

XREADRi 


NOPI NOP1RET 

(READER CHARACTER OUT 

E24B OOOOC9 

XHOME: 


NOPiNOP1 RET 

(MOVE HEAD TO HOME POSITION 

E24E 0000C9 

XSLDSK: 


NOP1NOPiRET 

(SELECT DISK 

E251 OOOOC9 

XSETRK: 


NOPINOPIRET 

(SET TRACK NUMBER 

E254 OOOOC9 

XSTSEC: 


NOP 1NOPJRET 

(SET SECTOR NUMBER 

E257 0000C9 

XSTDMAr 


NOP 1NOPiRET 

(SET DMA ADDRESS 

E25A OOOOC9 

XREAD: 


NOP 1NOP j RET 

(READ DISK 

E25D 0000C9 

XWRITE: 


NOPiNOP!RET 

(WRITE DISK 

E260 0000C9 

XLSTST! 


NOP 1NOP J RET 

(RETURN list STATUS 

E263 0D00C9 

XSCTRNr 


NOP!NOPiRET 

(SECTOR TRANSLATE 


' 

HACLIB 

DISKDEF 




DISKS 

1 


E26€+- 

DPBAS E 

EQU 

S ;BASE OF DISK PARAMETER BLOCKS 

E28S+OOODOOOC1 

DPEO: 

DW 

XLT0,0£)00H 

(TRANSLATE TABLE 

E26A+0000fl000 


DW 

OOOOH,OOODH 

(SCRATCH AREA 

E26E+B5E676E2 


DW 

D1RBUF,DPB0 

(DIR BUFF,PARK BLOCK 

E272+g9E935E7 


DW 

CSVO.ALVO 

(CHECK, ALLOC VECTORS 



DISKDEF 0,0,€3,,2048 

,4896,612,0,1 

E276+= 

DPBO 

EQU 

$ 

(DISK FARM BLOCK 

E276+400O 


DW 

64 

(SEC PER TRACK 

E278+04 


DB 

4 

(BLOCK SHIFT 

£279+OF 


DB 

15 

(BLOCK MASK 

E27A+00 


DH 

0 

(EKTNT MASK 

E27B+IF13 


DW 

4095 

(DISK SIZE“1 

E27D+6302 


DW 

611 

(DIRECTORY MAX 

E27F+FF 


DH 

255 

;ALLOCO 

E2eO+CO 


DB 

192 

(ALLOCl 
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An exact copy, Fax is the only system that sends it 
most anywhere in the world. Speed. Economy. Confidentiality. 
Fax puts it together like no other system can. 

All you need to send harcf copy overseas is a 
telephone and a facsimile machine. The same machine you 
may already be using domestically. The price of a Fax 
transmission is the price of a call. And our 1-minute overseas 
minimum makes it more economical than ever, See the chart 
for sample rates. 

Send signed documents. Graphs. Pictures. Fax 
transmits an exact duplicate from your original. Sending them 
requires no special training or personnel. Send them anytime. 


Many terminals can receive without an operator. Send 
them with Fax. It's the only way for hard copy to travel. 

Fora free brochure, call toll free 1800 874-8000 or write: 
Fax Facts, RO. Box 397, East Brunswick, NJ 08816-0397. 


Times and costs to transmit a 400-word page to Europe^ 


Itransmission 

1 TIMES** 

Sid. Tel Rate 
(7ann-1 pm) 

COST 

Dis, Tel Rate 
{1pm-6pm) 

-^-1 

Econ. Tel Rate I 
(6pm-7am) 1 

1 1 MINUTE 

$2.37 

$1.78 

$1.42 1 

3 MINUTES 

$5.03 

$3.78 

$3.02 

j 6 MINUTES 

$9.02 

$6.78 

$5.42 { 



Bell System 


•Similar attractive rates to other areas. 

••Transmission times vary depending on type of equipment used. 

















Circle 136 on inquiry card. 



LOW-COST 

68000 

MULTI-USER 

You can have a powerful six- 
user WICAT computer with the 
acclaimed Motorola 68000 
processor, hard disk and plenty of 
memory for only 

$12,850. 


BUSINESS 

SOFTWARE 

AVAILABLE 

NOW 

Integrated Accounting System 
General Ledger 
Accounts Receivable 
Accounts Payable 
Order Entry with Inventory 
Payroll 

ULTRACALC Spread Sheet 
Integral Database 
MenuSystem 

SERVICE 

You can count on Concurrent 
after the sale as well as before. 
There's a telephone hotline for 
your convenience. On-site ser¬ 
vice is also available. And we 
are always ready to discuss 
your needs and particular ap¬ 
plications. 



Concurrent"’c=,p=r„.o. 

1870 Madison Road Cincinnati, Ohio 45206 

(513) 281-1270 

HIGH PERFORUlAMCe WOtQ DOHPUTEHS FOH SCIEhIDE AMP MHJSTRV 


Listing 1 continued: 

E281+0000 

£283+0100 

0000+= XLTO 


UVt 0 

DW 1 

EQU 0 


iCHECK SIZE 

;OFFSET 

jNO XLATE TABLE 


>»» ADD YOUR HAHD CODED OR MACRO GENERATED 
»>» DISK PARAMETER TABLES HERE, <«<< 


; UTILITY MACRO TO COMPUTE SECTOR MASK 

SMASK MACRO HDLK 

;; COMPUTE LOG2(HBLKj, HE'RJRN 8X AS RESULT 

jj (2 ** ex = HBLK ON RETURN) 


@Y 

ex 


ex 


SET MBLK 

SET 0 

COUNT RIGHT SHIFTS OP &¥ UNTIL ^ 1 

REPT 8 

IF @Y = 1 

EXITM 

ENDIF 

eY IS NOT It SHIFT RIGHT ONE POSITION 

SET gy SHR 1 

SET ex + 1 

ENDM 

ENDH 


t 




1* 

t* 

* Vb 

CP/M TO HOST DISK CONSTANTS * 

# 

08GQ 

_ 

BLKSIZ 

EQO 

204 8 

rCP/K ALLOCATION SIZE 

0100 

= 

HSTSIZ 

EQU 

256 

;HOST DISK SECTOR SIZE 

0020 


HSTSPT 

EQU 

32 

IHDST DISK SECTORS/TP.K 

0002 

= 

HSTBLK 

EQU 

HSTSIZ/12B 

jCP/M SECTS/HOST BUFF 

0040 


CFMSPT 

EQU 

HSTBLK * HSTSPT 

;CP/M SECTOBS/TRACK 

0001 

= 

SECMSK 

EQU 

HSTBLK-1 

jSECTOR MASK 




SMASK 

HSTBLK 

jCOMPUTE SECTOR MASK 

0001 


SECS8P 

EQU 

ex 

jLOG2{HSTBLK) 



, * 



* 



}* 

BDOS 

CONSTANTS ON ENTRY TO WRITE * 

* 

0000 

_ 

WRALL 

EQU 

0 

fWRITE TO ALLOCATED 

0001 


WRDIR 

EQU 

1 

jWRITE TO DIRECTORY 

0002 


WRUAL 

EQU 

2 

1WRITE TO unallocated 



i 

* « 
i 

j * 

A,S,f 

0, HOST INTERFACE 

t; 

TO XEBEC HARD * 



# « 

i 

^ ir 

DISK 

CONTROL LER CON STA UTS , * 

•A 




OOAO 

= 

J 

CNTBL 

EQU 

OAOH 

rCOMMAND CONTROL PORT 

OOAl 

a 

DATA 

EQU 

OAIH 

;DATA I/O PORT* 

00A2 

= 

AS C PROM 

EQU 

0A2H 

yBiT 5=1 PROM ON| BIT 5=0 

00 A3 

= 

RSTPT 

EQU 

0A3H 

;CONTROLLER RESET PORT 

00 DA 


WRTCHD 

EQU 

OAII 

1WRITE COMMAND 

oooa 


HEADCMD 

EQU 

osn 

;READ COMMAND 

0003 

= 

ERRCHD 

EQU 

0311 

JRETREIVE ERROR COMMAND 

0001 


S ELECl* 

EQU 

OlH 

; SELECT DISK COfIMAND 

0002 

= 

CtlDAT 

EQU 

02H 

;COMMAND/DATA HIT 

0004 

= 

BUSY 

EQU 

04 M 

; CONTROLLER RUvSY BIT 

ooio 

= 

REQ 

EQU 

01 on 

; REQUEST COMMAND MIT 


INDIVIDUAL SUBROUTINES TO PERFORM EACit FUNCTION 
; SIMPLEST CASE IS TO OUST PERFORM PARAMETER INITIALJ ilATlON 


<<<« 

«-:c< 


E285 

AF 

XRA 

A 

;2ERO IN THE ACCUM 

E286 

320400 

STA 

CDISK 

;SELECT DISK ZERO 

E2S3 

32A4E5 

STA 

HSTACT 

jHOST BUFFER INACTIVE* 

E28C 

32AfiE5 

STA 

UN AC NT 

I CLEAR UNALLOC COUNl'* 

£28 F 

D3A2 

OUT 

AS C prom 

jTURN OFF BOOT PROM 


t 

>>»> 

ADD ANY SPECIFIC 

SYSTEM HARDWARE INITALIZATI 


; 

j 

C3D2E2 

>>>» 

CODE HERE (EG* USART INITIALIZATION CODE) 

E291 

JKF 

GOCPM 

JINITIALIZE AND GO TO CP/M 


WBOOT; ;SIMPLEST CASE IS TO READ THE DISK UNTIL ALL SECTORS LOADED 


E294 

AF 

XRA 

A 



E295 

32A4E3 

STA 

HSTACT 


;HOST DUFFER INACTIVE, 

E2^B 

32A6E5 

STA 

UN AC NT 


;CLEAR UNALLOC COUNT. 

E29B 

318000 

LX I 

SP^aOM 


jUSE SPACE BELOW BUFFER FOR STACK 

E23E 

E2A0 

OEOO 

CD0EE3 

MVl 

CALL 

C,0 

SELDSK 


^SELECT DISK 0 

E2A3 

CDOSEl 

CALL 

HOME 


;GO TO TRACK 00 

EZA6 

062C 

Mvr 

B, NSECTS 

;B COUNTS 1 OF SECTORS TO LOAD 

E2Ae 

OEOO 

MV I 



tC HAS THE CURRENT TRACK NUMBER 

E2AA 

1601 

MV I 

; NOTE THAT WE 

J CONTAINS THE 

D|1 ;D HAS THE NEXT SECTOR TO READ 

BEGIN BY READING TRACK 0» SECTOR 1 SINCE SECTOR 0 

COLD START LOADER, WHICH IS SKIPPED IN A WARM START 

E2AC 

21O0CC 

LXI H,CCP 

LOADl! 

;LOAD ONE MORE 

SECTOR 

;BASE OF CP/M (INITIAL LOAD POINT) 

E2AF 

C5 

PUSH 

B 

1 SAVE 

SECTOR COUNT, CURRENT TRACK 

E2B0 

D5 

PUSH 

D 

; SAVE 

NEXT SECTOR TO READ 


Listing 1 continued on ptige 390 
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ITS POWER IS AWESOME! 


• 6MHz Z-80B CPU 

• S-100 IEEE.696 
Compatible 

• 6MH2 Z.80 SIO, PIO 

• 128KBytes Bank 
Selectable RAM 

• Floppy Disk 
Controller, 
Simultaneous 
Operation of 5-1/4 
and 8-inch Drives 

• DMA Controller 

• CTC Interrupt Clock 

• CP/M* 3.0 (Plus), 
TurboDos* and 
MP/M II* 

Compatible 


*CP/M and MP/M are trademarks 
of Digital Research Corp 

TurboDos is a trademark of 
Software 2000 Inc. 

SUPER SIX, SUPER QUAD, and 


We ASTONISHED 
the industry when we 
introduced SUPER 
QUAD*, the first 
single board S-100 
computer. Now you're 
going to be AMAZED 
when you discover 
“SUPER SIX”™. It's 
power, it's speed, it’s 
AWESOME. 

The SUPER SIX 
runs 1-1/2 times faster 
than any other S-100 
computer available 
today. 128KBytes of 
RAM with DMA is 
standard. So is 
simultaneous operation 
of 5-1/4 and 8-inch 


floppies. No more 
worries about non¬ 
standard 5-1/4 inch 
formats. 

Combine the power 
and speed of the 
SUPER SIX as the 
Master and the proven 
performance of SUPER 
SLAVE™ processor 
boards, and you’ve got 
a multi-processor, 
multi-user system that 
is nothing short of 
AWESOME. 

SPEED UP WITH 
SUPER SIX. . .see the 
SUPER SIX at your 
quality local dealer or 
contact: 


SUPER SLAVE are trademarks of 
Advanced Digital Ckirp. 



12700-B Knott Avenue 
Garden Grove, California 92641 
TEL: 714-891-4004 TELEX: 678401 TABIRIN 
VISIT OUR OPEN HOUSE DURING NCC 8:30-5:00 PM DAILY MAY 16-19, 1983” 


CIrcIa 17 on inquiry card. 
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!!!!FANTASTIC PRICES!!!! 
FROM DIGITAL DIMENSIONS 


OKIDATA 

ML-8D..80 COL. 80 CPS.$317 

ML-BZA..8a COL, m CPS.$395 

‘ML83A..136 COL, 120 CPS.$639 

‘ML-84..PARALLEL 136 COL, 200 CPS....$969 

*ML-84..SERIAL 136 COL, 200 CPS.$1,083 

"ML92..80 COL, 160 CPS.$M9 

“ML-92..SERIAL 80 COL, 160 CPS. CALL 

VML-93..136 COL, 180 CPS. $832 

VML93..SERIAL 136 COL, 160 CPS. CALL 

PACEMARK 2410..35a CPS.CALL 


PACEMARK 2350..SERIAL 350 CPS.CALL 

'Includes TRACTOR FEED 
''lnc.,OKIGRAPH ” DOT ADDRESSABLE GRAPHICS 


IDS 

PRISM 80..3.4K & 200 Sprint.$1,036 

lr>c. $h«et f&ed, color & gra|ihjc$ . . $1,429 

PRISM ia2>.3.4K & 200 Sprint..$1,195 

Inc. sheet feed, color & graphics....,$1,591 
MtCROPRISM 480 $569 


STAR MICRON ICS 

GEMINI-1D.,100 CPS, Z,3K SUFFER..$409 

GEMINI-15....$519 


C. ITOH 

PrtiwTter .eo Co(, 120CPS, Paratel...,...1395 

ProiwWar 2.m CoJ.. 12DCPB. ParaBei.....,.,...........$570 

Bteiwiter F-10,.40 CPS .. ,425 

Prtntnnafilar F‘1IJ..55 CPS .41.595 


SMITH CORONA 

TP-I«12 CPS . ........$649 


MODEMS 

Hayes 300 Baud Smart Modem $219 
Hayes 1200 Baud Smart Modem. $515 


BUFFERS 

Qiiadram Microfazer 

16K Parallel to Parallel. ....$169 

32K Parallel to Parallel...,..$199 


MONITORS 

AMDEK Color I. 

AMDEK Color II.. 

NEC JB1201 Green 


INTERFACES 
Practical Peripherals 

Grappler Plws,....,,...... $149 

Buffer Board 64K.....$135 

FOR THE IBM P.C. 

NEC Spin writer 3550..33CPS 
Qua dram Quadboard w/64k.. 

Quadram Quadboard w/12BK 
Quad ram Quadboard w/192k 
Quadram Quadboard w/2S€k 
Monte Carlo Card 64K.. 

E-Z COLOR BOARD 
For the Apple U or Apple 11 Plus. 

Includes demo software and 


E-Z COLOR Editor... $199 

S-100 Systems... .....,,...$279 

TRS-80. ....$239 


$2,045 

.M69 

.!;519 

.S609 

...S699 
.$429 


$319 

$719 

$169 


inTex talker lexi-tD-speech synilwsJzef. 
Serial and parailal interface incliided..... 


$330 


DIGITAL DIMENSIONS 

190 Chapol Rd., Manchester, CT D6040 

Info & Orders Call 203-649-3611 
Orders Only 1-800-243-5222 

COP •mcome Alktw 2^ For Chects MC^VISA OK. 

All Pricee IntludD UPS GiwMvi Fr^igltt td U.S. 

CT Restdente Add 7^/^% Sates Tax 
Prices Siii^ In WUhoui Nnilce. 


Listing I coMfiTtuerf; 


E2C0 

C294E2 


JHZ 

WBOOT i 

1 RETRY THE ENTIRE BOOT IP AN ERROR tJCCURS 




NO ERROR, MOVE TO NEXT SECTOR 

E2C3 

El 


POP 

II 

RECALL DMA ADDRF^E 

E2C4 

IIBOOO 


LXI 

D, 12 e 

DMA=DMA+12H 

E2C7 

19 


DAD 

D 

NEW DMA ADDRESS IS IN ll,l. 

E 2 ca 

D1 


POP 

D 

RECALL SECTOR ADDRESS 

E2C9 

Cl 


POP 

n 

NUMBER OF SECTORS SUMAIN INC, CURRENT TRK 

E2CA 

05 


DCR 

D 

SECTORS^SECTORS-i 

E2CB 

CAD2E2 


02 

GOCPM 

TRANSFER TO CP/M IF ALL HAVE BEEN t,iJAUED 

E2CE 

14 


INR 

D 


E2CF 

C3AFE2 

J 

GOCPM: 

JMP 

LOADl 

rLOAD MORE BDOS CODE 



1 

END OF 

load OPERATION, SET PARAMETERS AND GO TO CP/M 

E2D2 

3EC3 


MVl 

A,0C3H : 

?C3 IS A JMP INSTRUCTION 

E2D4 

320000 


STA 

£> ; 

fPOR JMP TO WBOOT 

E2D7 

2103E2 


LXI 

H,WBOOfTE 

JWBOOT ENTRY POINT 

E2DA 

220100 


SHLD 

1 

?SET ADDRESS FIELD POR JHP AT 0 

E2DD 

320500 

* 

STA 

5 

fFOR JMP TO BDOS 

E2EC 

2106D4 


LXI 

H ,BDOS 

:BD0S ENTRY POINT 

E2E3 

220600 


SHLD 

6 

rADDRESS FIELD OF JUMP AT 5 TO BDOS 

E2H6 

018000 

t 

LXI 

B,80H 

?DEFAULT DMA ADDRESS IS SQH 

E2E9 

CD39E3 


CALL 

SETDMA 


E2EC 

3A04D0 

* 

LDA 

CDISK 

iGET CURRENT DISK NUMBER 

E2EF 

4F 


MOV 

C,A 

7 SEND TO THE CCP 

E 2 Fa 

C300CC 

; 

JMP 

CCP 

7 GO TO CP/M FOR FURTHER PROCESSING 



J 

J 

»»> 

THE FOLLOWING SIMPLE I/O ROUTINES MUST BE ««< 



J 

1 

CONST: 

»>» 

FILLED WITH THE USERS OWN SYSTEM ROUTINES «<« 



?CONSOLE STATUS, 

RETURN OFFH IF CHARACTER READY, OOH IF NOT 

E2F3 

C339E2 

; 

JHP 

XCONST 

7 S ENT TO USER JMP VECTOR 



i 

CONIN: 

J CONSOLE CHARACTER INTO ROISTER A 

E2F6 

C33CE2 


JMP 

XCONIN 

jSEND TO USER JMP VECTOR 



7 

CONOUT: 

;CONSOLE CHARACTER OUTPUT FROM REGISTER C 

E2F9 

C33FE2 


JMP 

XCNOUT 

7 SEND TO USER JHP VECTOR 



LIST: 

JLIST 

CHARACTER 

FROM REGISTER C 

E 2 FC 

C342E2 


JHP 

XLIST 

7 SEND TO USER JMP VECTOR 



i 

LISTST; 

J RETURN LIST STATUS ^0 IF NOT READY, 1 IF READY} 

E2FF 

C360E2 


JMP 

XLSTST 

7 SEND TO USER JMP VECTOR 



PUNCH: 

t PUNCH 

CHARACTER 

FROM REGISTER C 

E302 

C345E2 


JMP 

XPUNCH 

;SEND TO USER JHP VECTOR 



} 

READER; 

;HBAD 

CHARACTER 

INTO REGISTER A FROM READER DEVICE 

E305 

C34eE2 


JMP 

XREAOR 

;SEND TO USER JMP VECTOR 


; 

j I/O DRIVERS POR THE DISK FOLLOW 

; FOR NOW, WE WILL SIMPLY STORE THE PARAMETERS AWAY FOR USE 

j IN THE READ AND WRITE SUBROUTINES 


HOME: ;MDVE TO THE TRACK 00 POSITION OF CURRENT DRIVE 

? TRANSLATE THIS CALL INTO A SETTRK CALL WITH PARAMETER 00 


E30a QIDGOD 

LXI 

B,0 

;SELECT TRACK 0 

E30B C32AE3 

JHP 

; 

SETTRK 

IWE WILL HOVE TO 00 ON FIRST READ/WRITE 


SELDSK: 




7 SELECT 

DISK 


E30E 79 

MQV 

A,C 

;SELECTED DISK NUMBER 

E30P 329BE5 

STA 

SEKDSK 

7 SEEX DISK NUMBER 

E312 OD 

DCR 

C 

7 LOAD ALTERNATE DRIVE 

E313 B7 

ORA 

A 

7 CHECK FOR HARD DISK 

E314 C24EE2 

JN 2 

XSLDSK 

7 GO SELECT ALTERNATE DRIVE 

E317 OC 

INR 

C 

7 RESTORE HARD DISK NUMBER 

E3ia 210Q00 

LXI 

HfOOOO 

; LOAD ERROR CODE 

E31B FEOl 

CPI 

NUDISKS 

7 CHECK AGAINST MM I DISKS 

E31D DO 

RNC 


7 NO CARRY IF GREATER 

E31E 6 F 

MOV 

L, A 

7 DISK NUMBER TO HL 

E31P 2606 

MV I 

H,0 



REFT 

4 

7 HULTIPLY BY Ifi 


DAD 

H 



ENDM 




E321+29 
Ej22+29 
E323+29 
E324+29 
E325 116iE2 
E32fl 19 
E329 C9 


E32A 60 
E32B 69 
E32C 229CE5 


E2B1 E5 
E2B2 4A 
E2B3 CD32E3 


DAD 
DAD 
DAD 
DAD 
LXI 
DAD 
RET 

SETTRK: 

I SET TRACK GIVEN BY REGISTERS BC 
MOV H^B 

MOV L,C 

SHLD SEKTRK jTRACK TO SEEK 

; >>>» ENTER YOUR SYSTEM SET TRACK ROUTINE HERE <«« 

PUSH II jSAVE DMA ADDRESS 

MOV C,D ;GET SECTOR ADDRESS TO REGISTER C 

CALL SETS EC ; SET SECTOR ADDRESS FROM REGISTER C 


H 

H 

H 

DrDPBASE 

D 


fBASE OF FARM BLOCK 
; fJL DP B( CURDS K) 
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It's IVue — WSe Did It! 


We have met or have beaten most advertised prices. 

Don't be foolish. Buy Direct! 


NORTHSTAR 


ADVANTAGE 

' 64K. ZSOA Operating 
System 

p 2 Quad Capaaty Roppy 
Drives 


HORIZON 

• ft/tuJti User System 

• 20CA Operating System 

• S-IOOHus 

• SMtHSMb Hard Disc Avallabte 
Sijper Super Super 52,495.00 


Business Graphics 
Software 


• 12' Green Phosphorus 
Screen 

• Bit Mapped Graphics 

• 61/0 Business Slots 
Super Super Super $2,619.00 


JDS 


* proportional Spacing • 8 Character Siyfes 

* 200 CPS Bi Oirectfonaf • Color Optional 

* Sheet Feed • Graphics 
Prism 80 W/Sprinr 
Prism 80 Loaded W/Color 
Prism 132 W/Sprint 
prism 132 Loaded W/Color 


5899.00 

51,239.00 

51,039.00 

51,395.00 


rifif^TEK 


• Dot Graphics I44 j(?44 

• Correspondence Quality 

• 8 Character Pitches 

• 1 Year Warranty 

• 8 Foreign Character Sets 

• Serial Interface Standard 
Model 9T0 200 Cps 51 , 329.00 

Mode! 920 340 Cps $1,889.00 


ALTOS 

ZENITH 

TELEVIDEO 

SANYO 


FRANKLIN 

HAYES 

NOVATION 

UDS 


OMNITEC 

VENTEL 

AMDEK 

BMC 


TAXAN 

DIABLO 

NEC 

EPSON 


OKIDATA 
OSBORNE 
COM REX 
DAISYWRITER 


GTC 

ADDS 

DEC 

MANY OTHERS 


For FREE Information and Price Quotes Call; 


1 - 800 - 328-8905 


In Arizona Call; 
602 - 941-3191 


4tl South Madison 
Tempe, Arizona 85256 
(Mail Order Only I 


LIBERTY 


COMPUTER SALES 


Everything in 
computer related 
products: 

• Computers 
■ Modems 

• Printers 

• Software 

• Monitors 

• Terminals 

• Accessories 

• Paper 

• Ribbons 

• Diskettes 

• Office Furniture 


Prices listed refleci a cash discount and are subject to change uwtbout notice. VX^welccxne Certified 8f¥J Cashiers Checks., 08 nk V£/fres 8nd IWcMiey Orders. Allow 2 to 3 weeks for personar checks to 
dear No C O D Product is sudieei roavaii8b<iiry Equjpmenc ts in feictojy sealed boxes with manufecturer's warranty TTierewrir be a restocking charge tor rerurned merchandise. Call first for an 
RMA number Software not viarameed for suitahilrty. No netum of Software which has been opened Add 2% tor shipping charges fmnpmum $2.50] 

Z0OA is a registered trademark of Zllog, Inc. 















Circle 346 on Inquiry card. 



COMPUTIRS 


K'Pro w/software.. 

$1649 

Superbrain Jr, S/S, D/0 

$1875 

Superbrain QO, D/S. D/D 

$2250 

Franklin Ace 1000. 

$1049 

NEC A.PX. 

Call 

DISK DRIVES 

Tandon 100-2 (IBM). 

$269 

Apple Compatabie w/cabinet 

$239 

Corona 10MB/IBM HD. 

$1799 

Corona SMB HD. 

$1719 

MONITORS 

NEC JB1201 Hi Res Green. 

$169 

BMC Green 12". 

$85 

Princeton Graphics R6B 

$629 

Taxan 1 R6B. 

$315 

Amdek Amber 

$159 

PRINTERS 

Gemini 10 lOOcps . 

$359 

Gemini 15 lOOcps .. 

$519 

Okidata 92, 160cps 

$529 

NEC 7710, 7730. 

$2190 

ms Prism 132. 

$1179 

Daisywriter. 

$1099 

Brother HR-1 

$829 

Other Brands. 

Call 


EXPANSION PRODUaS 


AST Boards 64k, Ser, Par, clock. $389 
Mountain Computer ... Call 

Practical Peripherals.. Call 

Micro Soft Call 


Hayes Smart modem . $219 

Hayes 120D baud modem. $529 

ORDERS ONLY 1-800-531-3133 

INFORMATION: (206) 641-7233 
Mail & Phone Orders Only. 
Prices reflect 3% cash discount. 
Sorry, no COD’s. 


PACIFIC 

COMPUTERS 

13256 Northup Way #7 
Bellevue. WA 98005 


Listing 1 continued 1 




E2B6 Cl 


POP 

B 

; RECALL DMA ADDRESS TO D, C 

E2B7 C5 


PUSH 

B 

;REPLACE ON STACK FQR LATER RECALL 

E2Ba CD39E3 


CALL 

SETDMA 

jSET DMA ADDRESS FROM B,C 


J 

DRIVE 

SET TO 0, 

TRACK SET, SECTOR SET, DMA ADDRESS 

E2BB CD4BE3 


CALL 

READ 


E2RE FEOO 


CPI 

OOH 

jANY ERRORS? 


E32P C351E2 


E332 79 
E33} 329EE5 


E33S C354E2 


E339 €0 
E33A 69 
E33B a2B3E5 


E33E C357E2 


E341 3A9BE5 
£344 B7 


E345 C263E2 
£340 60 
E349 69 
E34A C9 


;MAYBE THIS CALL IS FOR ANOTHER DRIVE 
jBETTER CO SET THE TRACK MUMBER 
JHP XSETRK 

; 

SETSEC: 

fSET SECTOR GIVER BY REGISTER C 
MOV A,C 

ST A SEKSEC ? SECTOR TO SEEK 

»>» PLACE YOUR SYSTEM SET SECTOR ROUTINE HERE, <C«< 


I 

;MAYBE THIS CALL IS FOR ANOTHER DRIVE 
fBETTER GO SET THE SECTOR NUMBER 
JMP XSTSEC 

; 

SETDMA: 


jSET DHA ADDRESS GIVEN BY BC 
MOV HjB 

MOV L,C 

SHLD OMAADR :LOAD DMA ADDRESS 

f 

I »>» PLACE YOUR SYSTEM SET DMA ROUTINE HERE, <'<<« 

? 

j MAYBE THIS CALL IS FOR ANOTHER DRIVE 
: BETTER GO SET THE DMA ADDRESS 

JMP XSTDMA 


;TRANSLATE SECTOR NUMBER BC 

LDA SEKDSJC ?GET DISK NUMBER 

ORA A jCHECK FOR HARD DISK 

»»> CHANGE THE FOLLOWING JNZ XSCTRN CODE TO 
>»>> YOUR SYSTEM SECTOR TRANSLATION ROUTINE, 


<<«c 

<<<<< 


JNZ 

MOV 

MOV 

RET 


XSCTRH 

H,B 

L,C 


;TRANSLATE OTHER SECTOR NUMBER 


^ **t ********** It*** ********************************** ^* 


THE READ ENTRY POINT TAKES THE PLACE OF 
THE PREVIOUS DIOS DEFINTION FOR HEAD, 


***************************************************** 

READ; 





;R£AD 

THE SELECTED CP/M SECTOR 

E34B 

3A9BE5 


LDA 

SEKDSK 

;G£T DISK NUMBER 

E34E 

B7 


ORA 

A 

;CHECK FOR HARD DISK A; 



f 

t 

>»>> 

CHANGE THE 

FOLLOWING JNZ XREAD TO JUMP TO YOUR 



1 

>»» 

SYSTEM READ 

ROUTINE, 

B34F 

C25AE2 


JNZ 

XREAD 

jHEAD ALTERNATE DISK 

E352 

Af 


XRA 

A 


H353 

32A6H5 


STA 

UNACNT 


E356 

3001 


MVI 

A| 1 


£35 B 

32B1E5 


STA 

READOP 

;READ OPERATION 

E35B 

3260E5 


STA 

BSFLAG 

?HUST READ DATA 

E35E 

3EQ2 


MVI 

AyWRUAL 


E360 

32B2E5 


STA 

WRTYPE 

;TREAT AS UNALLOC 

0363 

C3Da03 


JMP 

RWOPER 

?TO PERFORM THE READ 



r 

,*AAAt 

AAAAAAAAAAAAAAAAAAAAAAAaaAAAAAAAAAAAAAAAAAAAAAAA 



; * 

THE WRITE ENTRY POINT TAKES THE PLACE OP * 



, A 

. * 

THE PREVIOUS BIOS 

DEFINTION FOR WRITE, * 

* 



i 

*AAAAAAAA*AA*AAAAAA***AA***A*AA*tlr*****Ai**«H*«*AAAAAi 



WRITE: 







;WRITE THE SELECTED CP/M SECTOR 

E366 

3A9B05 


LDA 

SEKDSK 

;GET DISK NUMBER 

E369 

B7 


ORA 

A 

jCHECK FOR HARD DISK A: 




>»» 

CHANGE THE 

FOLLOWING JNZ XWRITE CODE TO JUMP TO 




>>»> 

YOUR SYSTEM 

WRITE ROUTINE, 

E36A 

C25DE2 


JN2 

XWRIT0 

;WRITE ALTERNATE DISK 

E36D 

AF 


XRA 

A 

,-0 TO ACCUMULATOR 

E36E 

320105 


STA 

READOP 

jNOT A READ OPERATION 

E371 

79 


MOV 

A,C 

jWRITE TYPE IN C 

E372 

32B2E5 


STA 

WRTYPE 


E375 

F0O2 


CPI 

WRUAL 

JWRITE UNALLOCATED? 

0377 

C291E3 


JNZ 

CHKUNA 

; CHECK for DNALLQC 



f 

F 

WRITE 

TO UNALLOCATED* SET PARAMETERS 

037A 

3E10 


MVI 

A,BLKSIZ/I2e JNEXT UNALLOC HECS 

E37C 

32A6ES 


STA 

UNACNT 


E37F 

3A9B05 


LDA 

S0KDSK 

IDISK TO SEEK 

£362 

32A7E5 


STA 

UNADSK 

;UNADSK = SEKDSK 

0385 

2A9C05 


LHLD 

SEKTHK 


E3ea 

22A8E5 


SHLD 

UNATRK 

;UNATRK = SECTRK 

e3BB 

1A9EE5 


LDA 

SEKSEC 


E3BE 

32AAE5 


STA 

UNAS EC 

;UNASEC = SEKSEC 


Listing 1 continued on page 394 
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TXke 

A LOAD OFF TOURMIND 
WITH AFREE FINANCIAL 
HANNING GUIDE FROM ©S. 


Financial worries can spoil your appetite in a lot of ways. Interest rates fliicaiate, 
tax laws change and inflation hasn’t disappeared. Banks, brokers and iasurance 
companies all seem to give conflicting advice. It’s confusing. Wliat you need is a 
careflity thought-out, completely objective plan that’s flexible enough 

to work in tlie years aliead. And that’s where IDS comes in. We’re 

offering you a free guide to financial planning that explains what a financial plan 
is and how it can diminish your money worries. 

An IDS representative can help you develop a personal financial plan 

to achieve your financial goafs, 'feu’ll be talking to a career professional 

who understands the importance of financial planning. Someone who will 
regularly review your progress. 

And because offers over 50 different financial products and services, 

you’ll get timely ideas to help you reach your goafs. 

Begin tiking a load off your mind - ^ 

Send for your free 24-page guide 
to personal financial planning. 1 
Or call toll-free 1-800-437-4332. 



□ Yes, see that I receive my free 24-page gplde to 
personal fijiancial planning. 





IDEAS 

TO HELP YOU 
MANAGE MONEY 








Address- 




-Zip- 


Mail to; IDS583. IDS 'Rivw.t; Minnrajx ills, 

MN 55402. Or Ltill ti ill-free 1-SOO-IDS-lDEA, 
tliat’s 1-800-437-^32. 


1-52-382-191-001-C l 














Circle 231 on Inquiry card. 

Main/Freimes 


Main/Frames 

from 

$200 

• 30 Models of Enclosures 

• Assembled and tested 

• Quasi-Coax Motherboards 

• Power Supply 

• Cord coge and guides 

■ Fan, line, cofd, fuse, power 
8i reset switches 



Write or call for our 
brochure which includes our 
application note: 
“Building Computers — 

A Recipe" 

INrEGMND 

8620 Roosevelt Ave.*Vlsal(a.CA 93291 
209-651-1203 

We accept BankAmericardiVIsa 
and MasterCharge 


Listing 1 continued: 


;CHECK FOR WRITE TO UNALLOCATED SECTOR 


E391 

3AAfiE5 


LDA 

DNACNT 

jANY UNALLOC REMAIN? 

E394 

E7 


ORA 

A 


E395 

CAD0E3 


J2 

ALLOC 

iSKIP IP NOT 



I 

MORE 

UNALLOCATED RECORDS REMAIN 

E39fi 

3D 


DCR 

A 

;UNACNT = UNACNT-1 


32A6ES 


STA 

UNACNT 


E39C 

3A9BE5 


LDA 

SEKDSK 

ySAHE DISK? 

E39F 

21A7E5 


LXT 

H,UNADSK 


E3A2 

BE 


CMP 

M 

jSEKDSK = UNADSK? 

E3A3 

C2D0E3 


JN2 

ALLOC 

fSKIP IF NOT 



J 

j 

DISKS 

ABE THE SAME 


E3A6 

21AeE& 


LXI 

H,UNATRK 


E3A9 

CD73E4 


CALL 

SEKTHKCMP 

;SEKTRK = UNATRK? 

eSAC 

C2D0E3 


JN2 

ALLOC 

jSKIP IF NOT 



? 

TRACKS ARE THE SAME 


e3AF 

3A9EE5 


LDA 

SEKSEC 

;SAME SECTOR? 

E3B2 

21AAES 


LX I 

H,UNASEC 


E3B5 

BE 


C«P 

M 

;SEKSEC ^ UNASEC? 

E3D6 

C2D0E3 


JNZ 

ALLOC 

iSKIP IF NOT 



; 

MATCH 

, MOVE TO NEXT SECTOR FOR FUTURE REF 

E3B9 

34 


INR 

M 

fONASEC = UNASEC41 

E3BA 

7E 


MOV 

A,M 

;END OP TRACK? 

£3aB 

FE40 


CPI 

CPMSPT 

I COUNT CP/M SECTORS 

E3HD 

DAC9 E3 


JC 

NOOVF 

jSKIP IF MO OVERFLOW 



t 

OVERFLOW TO NEXT TRACK 


EICO 

3SOO 


MV I 

M,0 

;UNASEC ^ 0 

E3C2 

2AA6E5 


LHLD 

UNATRK 


E3CS 

23 


INX 

H 


E3C6 

22A8E5 


SHLD 

UNATRK 

;UNATRK = UNATRK+1 



KOOVF! 







;MATCH FOUND, MARK AS 1 

UNNECESSARY READ 

E3C9 

AF 


KRA 

A 

;0 TO ACCUMULATOR 

E3CA 

llBOEb 


STA 

RSFLAG 

?RSFLAG - 0 

E3CD 

C3D8E3 


JMP 

RWOPER 

;T0 PERFORM THE WRITE 



ALLOC: 







jNOT 

AN UNALLOCATED RECORD, REOUIRES FRE-READ 

E3D0 

AF 


KRA 

A 

;0 TO ACCUM 

E3D1 

32A6E5 


STA 

UNACNT 

;UNACNT = 0 

E3D4 

3C 


INK 

A 

jl TO ACCUM ' 

E3D5 

32B0ES 


STA 

RSFLAG 

r RSFLAG IT 1 



* 

j******-**-ik##********rt***-***********a**^*************** 



;* 

COMMON CODE FOR READ AND WRITE FOLLOWS * 



»********-§****************+****♦*****•****•*•*•******* 



HWOFER: 







RENTER HERE TO PERFORM 

THE READ/WRITE 

E3DB 

AF 


XRA 

A 

;ZEnO TO ACCUM 

E3D9 

32AFE5 


STA 

ERFLAG 

?NO ERRORS (YET) 

E3DC 

3A9EE3 


LDA 

SEKSEC 

; COMPUTE HOST EECIYIH 




BEPT 

SECSHF 





ORA 

A 

:CARRY ^ 0 




BAR 


;SR1FT RIGHT 




ENDM 



E3DF+B7 


ORA 

A 

;CARRY - 0 

E3E0+1F 


RAR 


;SHIFT RIGHT 

E3E1 

32A3E5 


STA 

SEKHST 

;HOET SECI'OH TO SEEK 



I 

ACTIVE HOST SECTOR? 


E3E4 

21A4E5 


LXI 

H,HSTACT 

; HOST ACT'IVE FLAG 

E3E7 

7E 


MOV 

A,H 


E3Ea 

3601 


HVI 

M,1 

1ALWAYS BECOMES 1 

E3EA 

B7 


ORA 

A 

;WAS JT ALREADY? 

E3EB 

CAJ2E4 


JZ 

FILHST 

;FILL HOST IF NOT 



' 

HOST 

BUFFER ACTIVE, SAME AS SEEK BUFFER? 

E3EE 

3A9BEB 


LDA 

SEKDSK 


E3F1 

213PES 


LXI 

IMISTDSK 

jEAME DISK? 

E3F4 

BE 


CMP 

M 

;SEKDSK » HSTDSK? 

E3F5 

C20SE4 


JNZ 

NOMATCH 




* 

SAME 

DISK, SAME TRACK? 


e3Fe 

21A0EB 


LXT 

H,HETTRK 


E3FB 

CD73E4 


CALL 

SEKTRKCMP 

jSEKTRK = HS3TRK? 

E3FE 

C20BE4 


JNZ 

NOMATCH 




; 

SAME 

DISK, SAME TRACK, 

SAME BUFFER? 

E401 

3AA1E5 


LDA 

SEKHST 


E404 

21A2e5 


LXI 

H,HSTSEC 

;S EKIISI’ = II STS EC? 

E407 

BE 


CMP 

M 


E40B 

CA2PE4 


JZ 

MATCH 

;SKIP IF MATCH 



NOMATCH 

j 






;PROPER DISK, BUT NOT 

CORRECT SECTOR 

E40B 

3AASES 


LDA 

HSTWRT 

jHOST WRITTEN? 

E4DE 

B7 


ORA 

A 


E40F 

C47FE4 


CNZ 

WRITEHST 

jCLEAR HOST BUFF 



FILHST: 







;MAY 

HAVE TO FILL THE 

HOST BUFFER 

E412 

3A9BE5 


LDA 

SEKDSK 


E415 

329FE5 


STA 

HSTDSK 


E410 

2A9CE5 


LHLD 

SBKTRK 


E41B 

22A0E5 


SHLD 

HSTTRK 


E41E 

3AA3B5 


LDA 

SEKHST 


E4ai 

32A2E5 


STA 

HSTSEC 
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Our Prices Will Get Your Attention.' 
Our Service Will Keep It. 


ORDER NO. DESCRIPnON 


FRANKLIN 


LIST AEI PRICE 


I 


Franklin ACE 1000. 


1330 Call 


I 


TELEVIDEO SYSTEMS 


1 






TS^02 

Jn-tegnated Singfo User 




Computef.... 

3295 

2632 

TS-802H 

Integrated Hard Disk 




Computer.. 

5995 

Call 

TS-803 

Computer__ 


call 

T3-1602G 

16 Bit 802 Type Computer 

4495 

Call 

TS-ia02GH 

16 Bit a02H Type 




Computef.. 

6995 

Call 

TS-e06-20 

MutIJ-User Computer_ 

7195 

Call 

TS816 

Multi-User Computer_ 

8995 

can 

TV-910’P 

Tetevideo 910 Plus 

699 

573 

■IV-91Q 

Teievideo 910.. 

699 

573 

1V-912 

Tetevideo 912C .. 

925 

685 

TV-920 

Televideo 920C .. 

995 

737 

■lV-925 

Tetevideo 925. 

995 

745, 

TV-95Q 

Televideo 950.. 

1195 

921 

lV-970 

Televfdeo 970.... 


Cori 1 

TV-9010 

second Page Option 




912/920. 

00 

50 

lV-9051 

One Additional Poqb for 




925/950.... 

95 

62 

IV-MM 

Three Additional Rages 



TS-24-C101 

Tor 950 .... 

120 

95 


for Any Tetevideo Terminal 

60 

S3 

TS^Q6H/20 

TeJeSolutlons WordStar 



TS-7W 

+ CdlcStar,, *.. 

790 

Call 


20 MB Expo nsion for TS-806 

3600 

2948 


Tetewriter-NEC 3500.... 

2195 

1629| 

NORTHSTAR 



NS-9440J 

Adv-2Q-64K Computer .. 

3599 

Can 

NS-97404 

Adv-lQ-64K4tD-5 




Computer. 

4999 

Call 

NS-94401 

Hrz-2©-64K Horizon. 

3599 

Coll 

NS-97401 

Hri-1Q-64K-HD-5MB. 

4999 

Call 

PLUS OTHER NORTHSTAR PRODUCTS 


ZENITH 


1 

ZVM-121 

Green Screen Monitor,., 

160 

99 1 

Z-19-CN 

Z'19 Terminal. 

895 

672 

ZT-1-A 

Auto-Dlal Terminol ...... 

699 

526 

Z-25-AA 

2-25 Dot Matrix Prints ... 

1499 

1198 

2-89-81 

Z-89 Computer System .. 

1995 

Coll 

2-90-82 

2-90 Computer System .. 

2799 

2176 

2-S9-X 

Z-89 w/o Integral Drive .. 

2495 

1749 

Z-90-80 

2-90 w/o Fntegrol Drive .. 

2895 

1950 

2-37 

Z-37 Dual 5" Disk Drives.. 

1995 

1593 

Z-87-89 

Z87 Dual 5" Disk Drives .. 

999 

898 

Z-B7-90 

^me Disk add 400K 




to Z-90 ........ 

999 

898 

ZS-67 

2-67 Winchester - 




FlopsDV Drive ... 

5995 

4747 

2-5 7-DA 

Z47 Dual 8" Disk Drives .. 

3695 

Call 


CRDER NC. 

DESCRIPnOtSi 

LET AElPRICi 

NEC PRINTERS 







NE-3510-1 

NEC3510SpirTv^efR/O 
Serial 35 CPS. 

1895 

Coll 

NE-3515-1 

NEC 3515 Spinwrttef R/O 
Serlot Diablo Compatible 

1925 

Coll 

NE-3530-1 

NEC 3530 Sptewriter..... 

1995 

Call 

NE-3550-1 

NEC 3550 Spinwrlter R/O 
Parailei IBM CompatibiB, 

2350 

Coll 

NE-35-TRAC 

Bf-directte™i Tractor .... 

265 

Call 

NE-771Q-1 

NEC 7710SplnwriterR/O 
Serial 55 CPS. 

2795 

Call 

NE 7715-1 

NFC7715SpinwriterR/0 
Serfal Diablo Comp...... 

2825 

Call 

NE-7720-1 

NEC 7720SpinviflTterKSR 
Serlol55CP3 ... 

3610 

Call 

NE-7725-1 

NEC 7725^inwrlterKSR 
Serial Dteibio Camp..... 

3710 

Coll 

NE-7730-1 

NFC 7730 Spinwriter..... 

2795 

Call 

NE-PC-S023 

PoiQliel.. 

695 

Call 


PLUS OTHER ACCESSORIES 



jSTAR MICRONICS 


I 


DP-fl480-TP 

80 Column Dot Matrix 




Printer - Parallel .... 

449 

Call 

DP^aO-TS 

60 Column Dot Mqtrlx 




Printer - Serial. 

464 

Call 

Gemini-10 

10" carriage - Parallel... 

399 

Coll 

Gemini-15 

15" Carriage - Parallel... 

649 

Call 


Serial Interface Cord .... 

85 

Call 

DP-e240 

40 Column Dot Matrix - 




Parallel or Serial.. 

250 

Call 

lOKIDATA 



OK-S2A 

OkldatoMlcrciiin©82A 




with Tractor Feed ...- 

719 

486 

OK-S3A 

Okidato Mlctxslfne 83A ., 

1195 

713 

CX<-&4A^P 

Okidota Microllne S4A 




-Poiailel - ...... 

1395 

can 

OK-B4A-S 

Okidota Microllne 34A 




-Serial ----- 

1495 

Coll 

a<^82 

Okigroph 1 for 82A . 

99 

45 

OK-G-83 

Okigraph 1 for 83A —,. 

99 

45 

OK-2K 

2k Bufter/Serial BD 




oil Models 

140 

119 

IMANNESMANN TAUY 






MT1605 

Serial 200 CPS. 

1695 

1441 

Mri602 

Potallel 200 CPS .... 

1695 

1441 

MT1805 

Serial - 200 CPS or 50 CPS 

1995 

Can 

MT1602 

Parallel - 200 CPS 




or 50 CPS. 

1995 

Call 

MT160L 

S or P -160 CPS... 

990 

809 


PLUS: MORROW • ALTOS • EAGLE • 
NEC PERSONAL « ANADEX«C-ITOH 
* DIABLO • COMREX* TOSHIBA 

ALSO AVAlLABL£:MODEMS* DISJ<jETTESTORAGE BOXES* 
DISKETTES • CLIPSTRIP • RiaeONS 


GUARANTEE 

PROVEN PRODUCTS 

SYSTEM DESIGN HELP 

BENCH TESTING AND CONFIGURING 

- TECHNICAL SUPPORT STAFF 

- SERVICE AFTER SALE: 

<800> 854-7835 TECHNICAL SEQVICE SUPPORT 
Vfe will pay the freight — both ways — for repair 
on verified returns within 30 days of sale. 

TERMS AND CONDITIONS 

Ftlo^s change dql |y. Call for current pricing end oval lability. Prices based 
on prepotd cosh crcJeri We accept; ooshlecs checks, monev orders, 
bonk wires, or peisonal checks (10 days to order). CO.D. — standard 
charges plus 2% hartdlhng (bi ordeis outside Californio Masterchaige& 
Visa — 5% htndling. CoUfomia residents odd state and locol sales tax. 


i 


ORDER NO DESCRIPTION 


LIST A£i PRICE 


SYSTEM 

SOFTWARE AVAILABLE 


AHOS CP/M 5M" . 

Apple CP/M SW. 

Apple DOS — Cassette. 

Apple DOS - Diskette , 

Atari 400/800 Diskette. 

Atari Cartridge... 

Atari Cassette... — 

Basic 4 CP/M ... 

CP/M-S6 Dlsptay Wrftsf.... 

Crom 0 rTx:o CP/M SW". 

DEC VT^ISO CP/M __ 

Eogle CP/M SV^'" ... 

Hearn Z-90 CP/M STi” .. 

Heath Zenith CP/M 5Va\ ... 

Hewlett Pockard 125 CP/M 5'/*" 

Hewlett Packard 87 GP/M STi" . 

IBM PC. CP/M 86... 

IBM PC. DC^. 

NEC CP/M .. 

Northstar Advantage CP/M 514" 

Nkxthstar Horizon CP/M W .... 

Ohio Scientific G-3 CP/M SV-" .. 

Osborne CP/hA 514"... 

Ctrona CP/M 514" ... 

QD-Micropolis Mod ll/Vector Graphic.... 

Sonya 1000 CP/M 514". 

Sirius Victor 514" ... 

Software for 8066 Computers.. 

Standard CP/M S".. 

Supeibraln 514" .... 

finnesf/Slnclair 2X81.... 

TRS 80 Cosserte Models 1III ..... 

TRS-8D Diskette Models I & III... 

TRS-80 Model II CP/M---------- 

Teievideo CP/M 514" ...... 

Vic20........ 

Wdr>g CP/M 514". 8" ...... 

Xerox 820 CP/M 514"..... 

NEW ITEMS 

Palqntir Word Processor w/Mailout ... 450 Cali 

For use with Apple W C64K) CPM.... 350 Call 


CALL 

FOR 

CURRENT 

FRiaNG 


I 



MAY SPECIAL 

TELEVIDEO™ 910 
TERMINAL 

ONLY 

• 4 Swilchabie Emulations 

• 4 Strappable Languages 
■ Up to 192 baud 

• 8^10 character set 


TTiese prices prepared 3/83 
Rices Chang© daily — 
call for current pricing 
and shipping charges. 

CALL TOU FREE: 


800 - 854-7635 


IN CALIFORNIA CALL: 

(619) 562-7571 

AUTOMATED EQUIPMENT, INC. 

8775 Olive Lone, Suites I & J • Santee. CA 92071 
































































































y' Epson 
Giveaway " 

Epson MX70/80 Cartndges 

EACH 


^COOI 

Min. 3o 


Min. 3 of same color 

Reloads $2,50 each Min, 12 
$30,00 a Ooz. of Same Color 

Cartridges and Reloads Available 
In Slack, Red, Green, Blue, Brown 


■ ^ ^ J Enterprises 

W ^ M 1DB Carlougli Rd. 

Bohemia. N.Y. 11716 


Oie»r tiHltrcj: —c^i hh PtVS OnSas CaH 

affl-WS 1165 SifrSB/'fllSiS 

Ptices SubfecE Ed Chin^ 

YS A4d Ailil lSt do SDii^^ng & 

B,T EnEecDiiSK^ irg a EJiyi$nni &t &i-TficiE Cniierusitifs Ipk; 


Circle 74 Of) Inquiry card. 


ELIZA IS HERE! 


AT l_A3T! A PULL IMPLEMENTATION of Ow orig^rMl EUZA 
progiam Ig n«ur gh^llab-li lo run on ynur mk^rDcwnjiiftBFl 

Crtstfiid It MPT In 1B04, ELIZA tiBS twcoma th* wW) jnotl 
C4ltbFit*d BPtillciHl intnlllgBncfl demona I ratlin progrun. ELIZA ia 
A non-dimlivB pnychatheTBplKt wPq analyse* AACM alilvmvnl as 
you lypa II in and than raaponda with har own comrhtni Or quBalhon 
— and her mmarka lura aftsn i|aitliiX]ly ap'f ropriBlnP 

Defligned to run on a lajge mainiram*. ELIZA ha> hitharto been 
unavaJEabla to paraonAJ computfr uHrtaxoaiiE in greetly alnpped 
down, weralona lacihlng Hw i^rriiCiUcin wtiich maOn Ihe orlglnBl 
program $« laiolnalino. 

Now^ nor now pijcmoomputvr wralon posseaung IIm PVU. powOr 
• rid rang* of normalon ol lha orrgjrtaJ k bahig ofifKtd AE ItA 
^ntroduCIOry priCO Of only And d you warvt lo hnd oul how th« 

dons il {or IvBE^h her lo do more] we will Inofyda tho COmpIvta 
BoufC* Pnipim lor only I2Q addlhonel. 

Ordof your copy of ELIZA lodayand youfl ntyir again wonder how 
to nesporKl when you hear acmaona £ay “Oaay, laTs see what thia 
computer of yourm can acfually dOf" 

ELIZA IS AVAILASLE IN THE FOLLOWiNa DitK POHKAT1: 


S> <(Kh CPiiM k>r AppiP tr tquipped wrth iSd SoRClfri 
f» fdrELIZA.QQU ■ aotflSOTcr HicraBOH -BASIC-flO SUuiOn 
GH jrM;ti 1or 4nK AppW || wPi AppleUin ROM anO DOS 3A 
tilG Ipr Prptietad File - Hdd f2a Idr AppWipft Spurw 
Inch lerUK ISM PerianBl Cornpvtar 
Sft ler Pl-olflClod File -edd ItlQ IqrlfiM Olih BASIC SOulce 


ARTfFICIAL INTELLIGENCE RESEJLnCN GROUP 

_ »Z1 NQflTH LA JOLLA AVENUE 

nHH LOS ANGELES. GALif ORNIA BDtHfl 
\ I 1213) e»-73Se. 1213) $54,3714 BB 

-' MC. VfSA and CHECKS ACCEPTED ^ 


Circle 46 on inquiry card. 


S'A" Floppy Disk Drives 

(Direct iBM<^^ Piug“in) 

TANDON Model TM 100*1 $189* es. 

TANDON Model TM 100-2 $249* ea. 

12^^ Gr#en Photphsr Zenilh Monitor Si00" ea, 

IBM EXPANSION 
BOARDS 

64K Memory. $275* ea. 

128K Memory. $375* ea. 

192K Memory .. $450* ea, 

256K Memory . $510* ea. 

Floppy Controller.$100* ea. 
16K System BD Memory . $ 25* ea, 
MC / VISA or C.O D. with certified check 
or money order Arkansas residents add 
sales tax. 

For informahon or orders, call 

501-777-9859 
G-H Computer Systems, Inc, 
P.O. Box B71 ■ Hope, AR 71601 

* Plus Shipping 


Lisfrng I cGnfmuezJ; 


E424 

3ABOE5 


LDA 

RSFLAG 

jNEED TO READ? 

E427 

B7 


ORA 

A 


E42S 

C407E4 


CNZ 

READHST 

;YES, IF 1 

E42B 

AF 


XRA 

A 

?0 TO ACCUM 

E4 2C 

32ASES 

MATCH: 

STA 

HSTWRT 

jNO PENDING WRITE 




;COFY 

DATA TO OR PROM 

BUFFER 

E42F 

3A9EES 


LDA 

BEKSEC 

7 MASK BUFFER NUMBER 

E432 

EGOl 


ANI 

SECHSR 

rLEAST SIGNIF BITS 

E434 

6F 


MOV 

L,A 

JREADY TO SHIFT 

E435 

2600 


MV I 

H,0 

jDOUBLE COUNT 




REPT 

7 

;SHIFT LEFT 7 




DAD 

ENDH 

H 


E437+29 


DAD 

H 


E43a429 


DAD 

H 


E439+29 


DAD 

H 


E42A+29 


DAD 

B 


E43B+29 


□AD 

H 


E43C+29 


DAD 

H 


E43D+29 


□AD 

H 




J 

HL HAS 

1 RELATIVE HOST 1 

aUPPER ADDRESS 

E43E 

11B5E5 


LXI 

D, HSTBUF 


E441 

19 


DAD 

D 

}HL E HOST ADDRESS 

E442 

EB 


XCHG 


I NOW IN DE 

E443 

2AB3E5 


LHLD 

DMAADR 

jGET/PUT CP/M DATA 

E446 

OE80 


MVI 

C,120 

I LENGTH OP MOVE 

E44e 

3AB1E5 


LDA 

READOP 

;WHICH WAY? 

E44B 

B7 


ORA 

A 


E44C 

C255E4 



FWMOVE 

JSKIP IF READ 



I 

! 

WRITE 

OPERATION, MARK 

AND SWITCH DIRECTION 

£44F 

3E01 


MVI 

A, I 


E451 

32A5E5 


STA 

HSTWRT 

fHSTWRT - 1 

E4S4 

EB 


XCHG 


;SOURCE/DEST SWAP 



RWMOVEt 







;C INITIALLY 123, 

IS SOURCE, HL IS DEST 

E455 

lA 


LDAX 

D 

; SOURCE fUlAHAf/rKR 

E4 56 

13 


INK 

0 


E457 

77 


MOV 

M,A 

|TO DKST 

E45B 

23 


INK 

U 


E459 

OD 


OCR 

c 

jLOGP 12H TIMES 

E45A 

C255E4 


JN3I1 

KWMOVE 




? 

DATA HAS HEEM MOVWJ TO/FRfj« HOSI^ HUFFEH 

E450 

3AB2E^ 


LDA 

WRTYPK 

IWRITE TYPE 

E460 

FEOl 


CPI 

WRDIR 

;TO DIRECTORY? 

E462 

3AAFES 


LDA 

ERFLAG 

fIN CASE OF ERRORS 

E465 

CO 


RNZ 


;NO FURTHER PROCESSING 



? 

CLEAR 

HOST BUFFER FOR 

DIRECTORY WRITE 

E46fi 

B7 


ORA 

A 

t ERRORS? 

E467 

CO 


RNZ 


jSKIP IF SO 

E4fiB 

AF 


XRA 

A 

jO TO ACCUM 

E4E9 

32A5E5 


STA 

HSTWRT 

;DUFFER WHITTEN 

E4€C 

CD7FE4 


CALL 

WRITEHST 


E46F 

3AAPE5 


LDA 

ERFLAG 


E472 

C9 

9 

RET 





t 

f 

1* 

UTILIlTf SUBROUTINE FOR 16-BIT COMPARE * 

* 



SEKTHKCMP; 






jHL = 

,UNATHK OR .HSTTRK, COMPARE WITIt SEKTRK 

F473 

EB 


XCHG 



E474 

219CE5 


LX I 

H,SEKTRK 


E477 

lA 


LDAX 

D 

;LOW BYTE COMPARE 

E47S 

BE 


CMP 

M 

;SAME? 

E479 

CO 


RN2 


;RETURN IF NOT 




LOW BYTES EQUAL, TEST 

HIGH IS 

B47A 

13 


INK 

D 


E47B 

23 


I NX 

H 


E47C 

lA 


LDAX 

□ 


E47D 

BE 


CMP 

H ;SETS 

FLAGS 

E47E 

C9 


RET 




WRITEHST PERFORMS THE PHYSICAL WRITK TO 
THE HOST DISK, READHS^’ KKADS THE PHYSICAL 

DISK, 
f* 

WRITEHST: 

jHSTDSK = HOST DISK il , liSTTRK = HOST TkACK il , 
jHSTSEC = HOST SECT I, WHITE "IISTSJK" UYTKS 
,‘FROW HSTBUF AND KEIUKN FHROH FLAf: IN KRFIJVl;. 
: RETURN ERF LAG NON-ZERO IF EJIROF 


E47F 

3EaA 

MVI 

A,WRTCMD 

?l,OAD 

WRITE COMMAND 

E4B1 

CDeFE4 

CALL 

COMCODE 

;SKND COMMAND 

TO t:ONTkOLI,Elt 



WRTBUFF: 






I ra IS 

LOOP SENDS 

BUFFER TO CONTROLLER 


E4a4 

C3ECE4 

JMP 

OUTLOOP 

ISEND OUT THE 

BUFFER 


;HSTDSK = HOST DISK *p HSTTBK = HOST TRACK i, 
jHSTSEC ^ HOST SECT t. READ "HSTSIZ" BYTES 
;tNTO HSTBUF AND RETURN ERROR FLAG IN ERFLAG. 


Lrsfmg I continued on page 398 


Circle 203 on Inquiry card. 
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systems 

-r*i I 1 I I M i j^ 


SESn'’ 






for a complete selection of microcomputer hardware, software and accessories. 


Mayes Smartmodflirii. Serial 
Card, Dow Jones Analyser 
— or — Mlcromodieni S 
Dow Jones Analyzer 
Reg. 779 ..NOW $619 

ASHTONTATE 

DBase II.$450 

ASPEN SOFTWARE 

Grammalik .,S 60 

Proofreader 42 

CONDOR III Dala Base . S455 
CONTINENTAL SOFTWARE 

Home Accountant . . 65 

CHARLES MANN 

Basic Teacher.30 

Teacher Plus ...... 32 

MerJicaMI.879 

COEX 

‘VisicalcTraining . . . .$ 45 

DENVER SOFTWARE 
'Easy{Exec.Atrg) ... .5535 
Financial Pariner , . . , 18 S 

Pascal Tutor.. . 97 

Pascal Programmer , . 220 

DOW JONES 

Market Analyzer . . , .S279 
Market Manager .... 240 
Microscope ....... 569 

HOWARD SOFTWARE 
Fteal EstaleAnaiyzer . .$145 
Tax Preparer '63 , . , . 175 
KRELLCO. Logo.$ 75 

LINK SYSTEMS 

Datafax . ..SCall 

Datalink 79 

MICROPRO 

Wordstar(Reg.CPrM} .SCall 
Maitmsrge *»**<.«. 149 

CalcStar . . .. 99 

SpellSlar ......... 149 

SuperSorl ........ 149 

Word Pak [Special) . , , 299 
MICROSOFT 

Basic Compiler.$ 295 

Cobol^eO. 550 

FortrarvflO ****.... 155 

Time Manager. 125 

TASC Compiler » . . . . 135 

A.L.D.S. . . .. 99 

Mulllplan{DOS] . . . . . 215 

OMEGA 

Locksmlttr.. $ 79 

Inapecior ....... . 47 

Watson .......... 44 


PEACHTREE 


MICROSOFT 


Alpha Mailing LIsI 

85 

Peachpak 40 G/L + A/R 

Basic 80. 

.$275 

Woolf Move It ...... 

125 

+ AfP (Special) . , . 

$359 

Basic Compiler .... 

. 269 

Sorcim Spellguard . . . 

247 

Series 40 


Fortran 80 

, 345 

Liletree Volks wri ter . . 

145 

G/LA/R,A/Pea. . . . 

, 225 

Cobol BO 

, 550 

Ecosoft MIcroatat . . . 

257 

Inventory. 

225 

Macro 60 ........ 

. 150 

Northwest Statpak , . . 

397 

Series 9 


MuMafhlMuSimp . . . 

. 199 

Organic Software 


Ppa|rl-ir;{»lc 

279 

Multipian4 

4 215 

Milestone .. 

269 

Telecommunications . 

279 

OASIS 


Oatebook 11. 

269 

PENGUIN SOFTWARE 


‘The Word Plus . - - . 

,$120 

'Microstuf Crosstalk . . 

139 

Complete Graphics . . 

$ 57 

'Punctuation and Slyle 

. 99 

Copy li Plus. 

34 


Symtec Light Pen 

(APIFill) . .. 200 

Mlcrofazer BK Printer 
Suffer 135 

Maynard Floppy Drive 
Controller w/Par. Port 

fIBMPC).. . 229 

Prometheus (64K upgrade) 
AppleSurance .... 120 
64K Upgrade. 75 


Graphics Magician . . 
TERRAPIN Logo ... 
ViSfCORP 

VIsIcalc ........ 

VIsischedule . . . , . 


. 40 
.$135 


.$ 165 
. 219 


MtSC. 

IBM Mathemagic .... 3 60 

ISA Spell guard. 199 

LJK Edll 6502 . 82 

On- Li ne Screen Wri ter 11 95 

PFS: Filing, Report 
or Graph ........ 112 


ASHTONTATE 

'OBasa II.. .3450 

SOFTWARERANC 

D-Base User's Guide 
w/D-Base Purchase .3 15 
w(o O‘0ase Purchase . 20 

COM PU VIEW 

V EdM 8060 760. IBM PC$ T30 
V-Edil CP/M86. MS DOS 155 


PEACHTREE 

'Peackpak 4 (G/L. A/R, 

AP}{Special).1359 

Ge neral Ledge r Be ries 4 399 
Accounts Receivable 

Series 4. 399 

Accounts Payable 

SerleS4 , ,. 399 

Inventory Series 4 . . . 399 

CPA C lien I Write up . . 799 
Series 8 Modules each 425 

Peachtext. 350 

Pickles & Tfou I ..... 170 

PRCHTEM SOFTWARE 

'Footnote . ..$105 

REVASCO 

ZflO Disassembler . . .3 85 
SORCIM 

Bupercalc.$225 

Trans 66. 115 

Act .. 155 

STAR COMPUTER SYSTEM 


SYSTEMS PLUS 

Landlord (prop, mgmt.) $375 


DIGITAL RESEARCH 

Pascal Mt + WySP . . 

MAC.. 

BIO (BOeO Debugger) . 
ZSID (Z60 Debugger) . 

CP/M2.2 DD . 

C Basic 2 ....... . 

pui^eo ........ 


$389 

85 

65 

90 

170 

125 

439 


FOX AND GELLER 

Quick Screen..Sl25 

Quick Code. . 222 

CkUtil. 69 

MARK OP UNtCORN 
'Final Word.$245 

MICROPRO 

‘WordStar .$Call 

‘Mail Merge.. 149 

‘CalcStar 99 

‘SpellStar ......... 149 

‘SuperSort I . 99 

‘intoStar ......... 250 

3-Pack .. 399 

WordstaryMailmerge ■ ■ 340 


G/L A/R, A/PorPay . 

,$350 

Legal Time. Billing . . 

, 645 

Property Management 

, 645 

SUPERSOFT 


Diagnostic II..... . 

.$ 99 

Disk Doctor ...... 

. 84 

Fortran 4 (DOS/8De6) , 

. 299 

Basic-8066 .. 

. 225 

Lisp ... . 

. 120 

ZBClOO Assembler , . . 

. 400 

C Cross Assembler . 

. 400 

'Scratchpad ...... 

. 219 

[ IBM PC ] 


plus 


595 

247 

599 

149 

115 

379 

269 

160 

209 

79 

89 


'Phrase sa« CP41I tistins for 
prorfupts with 3 AH pro¬ 
grams with a. wlH run on 

PCOOS. 

Peackpak4(GL AB AP) $359 
Graphic Software 
'^Chartmanir .... 345 
Muttlpian (Microsoft) . 199 
lUSEasiWrlterII .... 199 

IDS EasiSpeller. 129 

I US Accpunti ng Module 399 
Alpha DataBase 
Manager 170 


Sir-Tech, inloCom, Broder- 
bund, Hayden, etc. 


Accessories/ 

Hardware 


BOARDS 

APPLEi FRAN KLIN 

Coprocessors 36 card , $ 795 
Sof5card{Z0OCP/M) . . 245 
Applescope (your Apple 
as an Oscilloscope) . 

Videx 80 CoL Board . . 
Microsoft Premium Pak 
Videx Enhancer 1 .... 

K & O Enhancer 
ALS Smarterm 
ALS Z‘Card . . . 

Versacard . . , 

Sit 3 Dual Comm 
16K RAM WIZARD 
Mlicrosoll IBK RAM 
Echo M Speech 

Synthesizer. 159 

Easi Side Softwa/e 
Wildcard ....... 110 

IBM PC 

BYAD DS-1 

(64K, 280. CPiM) . . .$599 
Datamac64K ...... 399 

Zedex Baby Blue .... 495 

Ouadram Quad Board . 445 
Quadram 126K Ram ., 495 
AST Combo + 64K w/serial 
& parallel port .... 350 

Hercules Graphics 

Board.. 555 

Orchid Monochrome 

GrahIcAdptr. . . , . . 432 
QuCeS Big Blue .... 499 
Vista Maxicard 64K .. 325 

MISCELLANEOUS 
Percom Doubler tl . . .$167 
Symteo Light Pen 
(IBM PC). ...... . 140 


COMPUTERS 

Frenktln/Teie video 
Nec/Xerox — Calt for 
Price informatiorj 

MONITORS a TERMINALS 

PGS RGB Color. 

SCall 

Amdek Video 300 . . . . 

160 

Amdek RGB Color . . . 

699 

NEC 12“ Hires Green . 

159 

Sanyo 12“ Hires Green 

199 

USI Hi RLS 12“ Amber. 

199 

Zenith ZVM 12“ Green , 

115 

MODEMS 


Novation Apple-Cal II . 

$289 

Novation 212 Aulo Cal 

585 

Hayes Smartmodem . . 

225 

Hayes Smart Modem 


1200 4 .. 

520 

Micromodem Jl. 

319 

Hayes Chronograph . . 

189 

US Robotics: 


Auto Dial (Full 


Aulo300H2*00) ... 4 

439 

Auto-Line (Auto 


Answer3Cl0/10(Xj) . . 

399 

PRINTERS 


Epson FX-80. 

$Catl 

C. Iloh Slarwriter . . . . 

1450 

C- Uoh Pro writer . . . . 

485 

Generic Prowriler . . . 

425 

NEC 3530 .. 

1650 

NEG3550 , 4 4 . . . . . 

SGall 

NEC8123A . 

489 

Okidata Microline 62A . 

460 

Okidata Microline 63A . 

685 

Prism 80 (w/4 options) 


color ... . 

1399 

Prism 132 (wM options) 

1547 

Smith-Corona TP-1 . . . 

625 

DISK DRIVES 


Rana Elite 1 (AP II) 


(Special) 4 4 ... 4 . 4 

$299 

Rana Elite II. 

, 420 

Rana Elite III....... 

550 

Ran3Contfa1ler(AP 11) . 

, 90 

Micro Sci A35( API 1) . . 

. 399 


Tandon 100’2 
CDC 1800 . . 


26C 

299 


. . Bnd many more! 


ORDER TOLL FREE - Outside Wl - 1-800-826-1589 


Please: * Wisconsin residents — add 5% for sales lax. 

* Add $3.50 for shipping per software and small items. 

Call regarding others. 

* Foreign — add 15% handling & shipping for small items & software 

* Prices subject 1o change without notice. 

* A1I Items subjeci to availability- 


Oryx systems inc. . 


Wawelcomer • Visa, Mastercharge — (Add 4%) 

• Checks (Allow 1-2 weeks tor clearing) 

■ COD (Add $1-50 per shipment) 

Working Houts: Mon- Th-8:30 -5:30 • Fri. 6:30 6:30 • Sat 10:00 -2:00 
For technical Information &. In Wisconsin: 715-648-2322 
Store prices differ from mail order. 

I nil. Telex260181 ORYX SYS WAU 


205 Scotl St- • P.O: Box 1961 • Wausau, Wl 54401 
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Hearii 

Users 


Double Your 
5i^" disk storage 
capacity without adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC’880H 
floppy disk controller, in conjunction 
with your by" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8"' and 
by/' drives — simultaneously. 

OI 

CrO. R. SyatemH. Ine. 

ControDed Dtta Raording Syaleim Inc. 
721DCUnnciit Mcs* Bivd., Sia Dicto, CA Will 
{714) ae0-l272 


Circle 89 on [nquiry card. 


Micro Frame 

has new life 

New Sources of 8-100 Bus 

Mainframes & Disk 
Enclosures 

Power Regulation 
meeting previous standards 

Ann Arbor Terminals 

60 Lines Display 
48 Programmable Keys 
1,499 prepaid 

CALL FOR PRICES 
MICRO MIDWEST 
10205 W. 69 TERR. 

M ERR I AM, KS. 66203 
913-362-3462 


Circle 299 on inquiry card. 


• m^deo USERS! 

COGITAIT Fifti Oumpfflestore System for TS 

802 H, a 06 . 

• Back up tiles twice as fast as PIP 

• Double the storage, up to 700KMiskette, witfi 


m ultiple b iskette capability $90.00 

COGHAH Type Ahead With Prim Screen 
■ Print key prints screen. 

• 6 4 character type ahead butter $90.00 

TurbdDOS 

■MULTIUSER $750,00 

■SEMINARS $250.00 


CP/M* is registered irademark of Digiiai Research, Inc. 
TurboOOSIs a rogislmed irademark of Software 2000, Inc. 
PLUS DTHEIt GOOD TEIEV«)£0 STUFF! 


COGfTATE. Inc. 

SPECIALISTS IN UNIQUE TELE VIDEO SOFTWARE 

24000 Telegraph Road, Seuthfield. Ml 48034 
<313)352-2345 

VIS A/M ASTER CARO Accepted 


Cffclo 97 on inquiry card. 


Listing 1 continued: 


E4B7 3E08 

MV I 

A,READCMD 

jGET READ COMMAND 

E4e9 CDBFEA 

CALL 

COMCODE ; 

SEND COMMAND TO CONTROLLER 


READBUP: 




?ROUTINE READS DATA INTO 

BUFFER 

E4eC C3FDE4 

JMP 

INLOOP ; 

READ THE DATA 


COMCODE: 




; COM HON CODE FOR REAP AND WRITE TO CONTROLLER 

E48F 3295E5 

STA 

CMDBYTD jSTORE COMMAND BYTE 

EA92 3ASPE5 

LDA 

HSTDSK S 

GET DISK NUMBER 


REFT 

RAL 

ENDM 

5 f 

I 

MOVE TO BIT POSITION 

E495+17 

RAL 

I 


E496+17 

RAL 

J 


E497+17 

RAL 



E49B+17 

RAL 



E499+17 

RAL 



E49A E6E0 

ANI 

OEOH fMASK OFF HI ADDRESS DATA 

E49C 3296E5 

STA 

CMDBYTl jSAVE IN COMMAND BLCfCK 

E49F 2AA0E5 

LHLD 

HSTTRK 1 

get TRACK NUMBER 


REPT 

5 J 

*32 SBCTOR/TRACK -t SECTORS 


DAD 

H 1 


ENDM 



E4A2+29 

DAD 

B j 


E4A3+a9 

DAD 

H ) 

r 

E4A4+Z9 

DAD 

H 5 


E4A5+29 

DAD 

H ! 


E4A6+29 

DAD 

H ? 

E4A7 3AA2E5 

LDA 

H STSEC jGET SECTOR t 

E4AA 5F 

MOV 

E,A fSET UP FOR ADD 

E4AB AF 

XHA 

A J 

r 

E4AC 57 

MOV 

D,A 1 


E4AP 19 

DAD 

D ] 

fADD IN SECTOR NUMBER 

14AE 7D 

HOV 

A,L 1 

1 

E4AF 329aE5 

STA 

CMDB7T3 1 

(SAVE IN COMMAND BLOCK 

E4B2 7C 

HOV 

A,H 

(MSB OP ADDRESS 

E4B3 3297E5 

STA 

CMDBYT2 1 

(SAVE IN COMMAND BLOCK 

E40e 3EOT 

MV I 

A,01 


EABfi 3299E5 

STA 

CMDBYT4 ; 

JlOAD SECTOR COUNT 

E4BB AF 

XRA 

A ; 

rDESELECT HALF STEP OPTION 

E4aC 329AE5 

STA 

CMDBYT5 

fSELECT HALF STEP OPTION 

E4BF 2195E5 

LX I 

HrCMDBYTO 

JSTART OF COMMAND BLOCK 

E4C2 CDCCEA 

CALL 

SENDCMD 

ySEND COMMAND BLOCK TO CONTROLLER 

E4C5 CDDFE4 

CALL 

CLRCMD 

rCLEAR THE COMMAND BUFFER 

E4C8 21B5E5 

LX I 

BjBSTBUF 

rPOiNT TO TRANSFER BUFFER 

E4CB C9 

RET 

; 

SENDCHD: 




;SEND 

THE COMMAND BLOCK POINTED TO BY HL 

E4CC CD11E5 

CALL 

SELCT 1 

(SELECT THE CONTROLLER 

E4CF CD26E5 

CALL 

WAIT i 

(WAIT FOR HEOUEST 

E4D2 0606 

HVI 

Bf 6 ; 

(COMMAND BYTE COUNT 


SENDCD; 



E4D4 7E 

MOV 

A/M i 

(GET COMMAND BYTE 

E4P5 DlAl 

OUT 

DATA J 

(SEND IT TO CONTROLLER 

E4D7 23 

I NX 

H 

(NEXT BYTE 

E4D8 05 

DCR 

e 

(KEEP TRACK 

E4D9 C:2D4E4 

JNZ 

SENDCD 

; 

E4t>C C326E5 

JMP 

WAIT 1 

(WAIT FOR REQUEST 


CLRCMD j 




;CLEAR COMMAND BLOCK 


E4DF AF 

XRA 

A J 

(LOAD ZERO 

E4EO 0606 

MV I 

B,6 j 

(BYTE COUNT 

E4E2 2195E5 

LXI 

H,CHDBYTO 

(POINT TO FIRST BYTE 


CLRCHDlr 



E4EB 77 

MOV 

M,A 

(CLEAR BYTE 

E4E6 23 

INX 

n 1 

f 

E4E7 05 

DCR 

B i 

(SUB COUNT 

E4E8 C2E5E4 

JNZ 

CLRCMDl 1 

( 

E4EB C9 

RET 


F 


OUTLOOP; 




JSEND 

OUT DATA UWTIL C/D 

BIT SIGNALS FINISH 

E4EC DBAO 

IN 

CNTRI. ; READ STATUS 

E4EE E602 

ANI 

CMDAT 

CHECK C/D BIT 

E4FD CA2EE5 

J2 

CKERR 

DONE, CHECK FOR ERRORS 

E4F3 7E 

MOV 

A,H 

GET OUTPUT BYTE 

E4F4 D3A1 

OUT 

DATA 

TO CONTROLLER 

E4F6 CDZ6E5 

CALL 

WAIT 

REQUEST 

E4F9 21 

INX 

B 

NEXT BYTE 

E4FA C3ECE4 

JMP 

OUTLOOP 

KEEP LOOPING 


INLOOP; 




;READ 

DATA UNTIL C/D BIT SIGNALS FINISH 

E4FD DBAO 

IN 

CNTRL J READ STATUS 

E4FF B602 

an: 

CMDAT i 

(CHECK C/D BIT 

ESDI CA2EE5 

JZ 

CKERR i 

(CHECK FOR ERRORS 

ESD4 DBAl 

IN 

DATA ; 

(READ BYTE 

E506 77 

MOV 

M,A 

(TO MEMORY 

E507 CD26E5 

CALL 

WAIT 

(REQUEST 

E50A 23 

INX 

}\ 

(NEXT LOCATION 

E50B C3FDE4 

JMP 

INLOOP 

(KEEP LOOPING 


RESET: 




jRESET THE XEBEC DISK CONTROLLER 

E50E D3A3 

OUT 

RSTPT 

(SEND ANYTHINC TO THE RESET PORT 

E510 C9 

RET 




SELCT: 

?SELECT DISK 0 OF THE XEUKC CONTIJOLLER 












speedy Hardware puts you out front. Our Enhancer 
Hardware series is designed to dramatically improve the 
overall response and throughput of your Data General 
systems. Designed to look like an incredibly fast disk drive 
to your operating system, it accesses its I MB of data in 
13 microseconds and transfers it at 2 megabytes/second. 
Make ICOS (CS/COBOL). RDOS and INFOS streak with a 
30-day trial run, AOS/Enhancer available soon! 


This state-of-the-art system accommodates up to 26 users. 
Each user can independently edit, compile and execute 
programs using the language of his choice, like FORTRAN, 
ALGOL. BASIC. COBOL. Pnascal. Assembler and more. 

TSS combines RDOS. INFOSar^d ICOS compatibilities with 
AOS capabilities at a mere fraction of the cost. Try a 30- 
day trial run and get an even greater run for your money. 


Troductlve Software wins the race! in the race for 
productivity. Wild Hare gives you that extra edge by 
multiplying the capabilities of your Data General sys¬ 
tem. Wild Hare's TSS operating system enhance¬ 
ments give Data General NOVA and ECLIPSE users 
the most from their system. TSS allows you to trans¬ 
form RDOS. ICOS (CS/COBOL) and INFOS into true 
multilingual, multi-user Time Sharing Systems. 


Wild Hare wins the marathon. Wild Hare has a new 
hardware/software scheme. It allows you to take 
advantage of the latest hardware and software tech¬ 
nology. yet lets you preserve your valuable Data 
General user software Investment. Our new "Hare 
Brain Scheme" Is on the starting line, so watch 
for the latest solutions from Wild Hare. Our good 
ideas keep multiplying. 


wildihare 

COMPUTER SYSTEMS INC. 


P.O Box 3SS1 Boulder. CO 80307 303 494-0221 TWX:9l0-940-ZS18 
Circle 484 on inquiry card. 


MOVW® ECUPSE®and lMFOS®jre registered trademarks of Data General Corporation. 
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COM-STAR F/T 


Tractor 

Friction 

Printer 


$299 


only 


FREE 

Box of printer paper and 
demo tape with purchase. 


• Lowest price quality tractor friction printer in the U.S.A. « Fast 60 characters per second 
40, 46, 66. 80, 96, or 132 characters per line spacing • Prints labels, letters, graphs, and tables 
• List your programs • Print out data from modem services 


Deluxe 

COMSTAR m 
PRINTER-S299.00 

The Comstar ia an excellent addition to any 
mJcro-computer syatam. (Interfaces are 
available (or Apple. ViG’20. Commodore-64, 
Pet, Atari 400 and BOO. arvd Hewlett Packard] At 
only $299. the Comstar gives you print quality 
and features found only on printers costing 
t wice as much. Compare these features. 


- et-OlRECTlONAL PRMTiNa with a LOGIC 
SEEKING CARHtAOE CONTROL for higher 
Ihrough'put In actual text printing. 80 
characters per second. 

• PRINTINO VERSATILPTY: standard 96 ASCII 
character set plus block graphics arvd Interna¬ 
tional scripts. An EPROM character generator 
Includes up to 224 characters. 

• IfTTERFACE FLEXIBILITY; Centronics It 
standard. Options Include El A R$232C, 20mA 
Current Loop. (Add $20.00 for RS232) 

« LONG LIFE PRINT HEAD: 100 million 
character life expectancy. 

• THREE SELECTABLE CHARACTER 
PITCHES: * 10, 12 or 16.5 chai^ters per inch. 
132 columns maximum. Doubtemrldth font also 
Is standard for each character pitch. 

• THREE SELECTABLE LINE SPACINQB: 8, B 

orl2 lines per inch. 

• PROGRAMMABLE LINE FEED: prOgrsiTV 
mable length from 1^144 to 256/144 Inches. 


• VERTICAL FORMAT CONTROL: prooram- 
mable form length up to 127 lines, useful for 
short or over-si^ed preprinted forms. 

• FRICTION AND TRACTOR FEED; will accept 
single sheet paper 

> 224 TOTAL CHARACTERS 

• USES STANDARD SIZE PAPER 
if you wani more try.— 

Prsmlum Quality 
COMSTAR F/T SUPER-KT 
PRINTER — $389.00 
Mora Features Than MX-60 
For $250 Less 

For $389.00 you gel alt of (he features ol the 
Comstar plus 10'' carriage, 100 cps, 9x9 dot 
mafrix with double strike capability for IS x IB 
dotmatrix. High resolution bil image (120 x 144 
dot malrix], underlining, backspacing, 2.3K 
buffer, left and right margin settings, true 
lower descenders, with super and subscripts, 
and prints standard. Hallo, Block Graphics, 
special charactere, piue 2K of user definable 
characters- For the ultimate in price per¬ 
formance the Cometar F/T Super 10" leads the 
pacKt 

WE HAVE THE LOWEST PRICES 

We sell to customers and you save the profit 
margin normally made by computer stores, 
department stores and dlelrlbutors, we are 
willing to take a smaller margin to develop 
volume, WE LOVE OUR CUSTOMERS — OUR 
PRICES PROVE ITI 


Double 

Immediate Replacement 
Warranty 

We have doubled the normal 90 day warranty 
to 160 days. Therefore if your printer fails 
within "ISO days" trom the dale of purchase 
you simply send your printer to us via United 
Parcel Service, prepaid. We will IMMEDIATELY 
send you a replacement printer at no charge 
via United Parcet Service, prepaid. This warran¬ 
ty. once again, proves that WE LOVE OUR 
CUSTOMERS! 

15 DAY FREE TRIAL 


OTHER OPTIONS 

Extra Ribbona . $5.95 

Roll Paper Holder. 32.95 

Roll Paper.... 4.95 

SOOOLabelo.-.19-96 

1100 Sheets Fan Fold Paper.. 13.95 


Add S20.00 shipping, handling and insurance. 
Ilhnois residents please add 6% tax. Add 
$40.00 lor CANADA, PUERTO RICO. HAWAII, 
ALASKA orders. WE DO NOT EXPORT TO 
OTHER COUNTRIES. Enclose cashiers check, 
money order or personal check. Allow 14 days 
For delivery, 2 to 7 days for phone orders, 1 
day express mail available! I Canada orders 
must be in U.S. dollars. 



ENTERPRIZES (FACTORY CHSECTl 

BOX 550, BARRINQTON, ILLINOIS BOO 10 
Phone 312/3B2-S244 to order 


COMSTAR F/T 


ABOOEIR'IBI-I X HCLMh4DF“OR;STLJVW><Y2 ^txc: ^ tn i j l< 

1 mini 

ABCDEFGHIJKLMNOPQRSTUVWKYZabcdefghiiklmnopqrstuvwxys1234S67890 


8UPER-10” ABCDEF'CSM I eJKLnNORaRSTLJ VMX V Z 
ABCDEFGHIJKLMNOPQRBTUVWXYZ 


400 BYTE May 19S3 
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VIC-20 


(a real computer at the price of a toy) 


COMPUTER AND SOFTWARE 

SALE 


1C 


OMMODORE 


64 


M 34 , 


00 


(when you buy 6 programs) 

Vou get the Commodore VIC-20 computer for onl^ 
S134.00 when you buy 6 tape programs on sale for 
only S58,D0. These 6 programs list for S100 00 to 
$132.00. You can choose one of three packs: € 
games pack, 6 home finance pack, or 6 small 
business pack. The VIC'20 computer Includes a fuii 
size 6€ key typewriter professional keyboard, color 
command keys, upper/lower case, full screen editor, 
t6K level II microsoft basic, color, sound and 
music, real time, floating point decimal, easy to 
read self teaching instruction book, connects to any 
TV, includes console case. 

33 K COMMODORE VIC 1199.00 
wilti 2 K llirwi mof« pow«r 

You get the VIC'20 computer plus we ejtpand the 
total memory to 33.000 bytes to give you 2'h times 
more programming power. 

41 K COMMODORE VIC S 249 XN) 
with 4 ilnm mom pommr 


49 K COMMODORE VIC S 999.00 
with 6 tIfiMft mom 


49 K COMMODORE VtC 
PROFESSIONAL WORDPROCESSOR 1299 . 

You get the powerful VIG-20 computer with expan- 
ded memory - plus we add The Quick Brown Fox 
prof es s Iona I wo rd prcM: essor This comb I nat ion 
gives you a 49K professional word processor. (80 
column formatting and mall merge $100 extra). 


TRACTION FRICTION PRINTER 1299.00 , 

Comstar FIT deluxe line printer, prints 6l^lxl1 full 
Size, single sheet, roll or tan fold paper, labels etc. 
40, 66, 80, 132 columns. Impact dot matrix, bi- direc* 
lionaL 80 CPS. 


60 K MEMORY EXPANDER S 79.00 

Sixsiot — Switch selectable — Reset,button — Rib¬ 
bon cable. A must to get the most out of your 
VIC-20 computer. 


VOICE SYNTHESIZER S 79.00 

Makes your VIC-20 talk^ VOTBAX based plus 
features found only in $295 versions. 


(more power than Apple II at half the price} 


« 300 . 


00 


FREE 

PROFESSIONAL 

SOFTWARE 


v/ir^on personal 

V COMPiJTER I 


TOP 10 ARCADE GAMES 

VfP20TAPE PROOHAM SALEH 


Nim* 

Salt 

P^r«iroiopef (Psnluticl 

uses 

Eilaffniniiar Plus 

naes 

(a«ETtr men Cant^pAd#} 


Cnchal (aattar tfian Frov0*'l 

5ie.es 

Snackmin (BaEtar ihan Packman) 

11595 

Gaiaciic CTos4(ir* {ydLi in ika midiiiai 

iia.es 

Ani4 MaiBaf Splittar [Nudaar Onailir) 

iiejs 

Bug a Iasi ECraapy) 

uses 

Bomtii Awjy iGfaal} 

uses 

3 D Mara Etcapa 

liaes 

KOrtg 

ii4.es 


iUY ANY FOUR - PiOtiCT 10% MORE 

VIC 20 PROGRAMMING AIDS!! 


■ (nlreduction io (usjc f>rdorimfnif>o 
(rninuJl jnd 

« Advirtced biaic progrimining 
(minuU and 

* PrOgirtrTlrrieTS relcrencfl minuli 

pjges — you must hav* 

■ programfners tASy e*rd 

Lia&i<$ i45i$ 

■ VIC 20 Rtv«ai«d 
L2er pages al ViC 

* 3^02 Mac Nine L«nguig« Aastmblir 

* iSH PrdgnrpiTNng ciriTid9« 

mar* pragraminino powtr — 
gel i2* 93' tCK Mvcnlurc g*rnt IfHl) 


Ui* 


Commodore 64 Computer 


PROFESSIONAL SOFTWARE 

Nimai 

Sale 

word processing pack 

$6900 

compteie Data Base pack 


Irndudes Mai4 merge) 

$69 00 

Eiecirpmc $praad$rieei pack 


(like vESicatc) 

$69.00 

Account ir>g pack 


[personal & business) 

$4900 

Piogrammers Helper 

$5900 

Programming BelereiKegu^de 

$1896 

Baste TulOr 

$1996 

Typing Tutor 

$1995 


80 column BOARD 

I BO characiers per une on me screen ai one ume m- 
Idudes word processing pack |list S89.0D}, compEele I 
I da I a ba&e pack (hat $6900). Electronic spreadsneei | 
I pack jlisl $09 OOJ all for ONLY $275. 

We have over 300 Programs lor 
I he Commodore $4 Computer 

WE LOVE OUR CUSTOMERS 


(when you buy the Commodore-64 Computer for $595.00 \ 


You get the extra powerful Commodore-64 computer 
(64,000 bytes RAM plus 20,000 bytes ROM). Full Size 
66 key typewriter keyboard, 320 x 2(X) high resolu¬ 
tion graphics, text Is 40 columns by 25 lines. 1000 
displayable characters, 8 moveable sprites, pro¬ 
grammable synthesizer (4 wave forms, full ASDR). In 
addition to these features we give you FREE PRO- 
FESSiONAL SOFTWARE VALUED OVER $300.00. 

PROFEUIONAL WORDFROCESSINQ 
PACKAGE 

This wordprocessor is specially designed for the 
Gommodore-64 utilizing the latest techniques. 
Allows powerful text editing capabilities without 
long hours of orientation or training, Complete cur¬ 
sor and inserl/delele key controls are used. Block 
movement and/or duplication, line Insertion and/or 
deletion, automatic centering, margin settings, tab 
settings, oopy, disk or tape handlirig, and all printer 
types. Up to 99 continuous pages of text can be 
output to the printer. List $89.00. 


COMPLETE DATA 9 ASE PACKAQE 

A user friendly data base system that makes im 
formation easy to find and store. You can add. 
Change, delete, and search for data. Print the in¬ 
formation on a printer in any formal desired. When 
combined with the word processor pack you have a 
powerful merge program that allows custom 
documents and personalized mailing lists. List 
$89,00. 

COMPLETE ACCOUNTING PACKAGE 
(Homs <ir Sifiill Builiwii) 

This general ledger program is perfect for small 
business as well as home. It utilizes a double entry 
bookkeeping system. You only need enter one tran¬ 
saction and the computer will handle the other. All 
accounts are user dafineable and will build for 1 
year, resulting In a tile of all transactions by ac¬ 
count number, month and year to date. Each month 
a current month's transactions can be viewed at any 
time (99 accounts 187 entries per month). With this 
accounting program you will be able to monitor 
your financial growth as well as your expenses. List 
$59,00. 

COMMODORE -64 PROGRAMMERS 
REFERENCE GUIDE 

This Is the In-depth guide that goes Into the heart 
of the 64. All aspects of the basic and machine 
language are covered. (A must for anyone wishing 
to program the Commodoro-64). List $20.95. 


TtOO 


• LOWEST PRICES - 15 DAY FREE TRIAL* 90 DAY FREE REPLACEMENT WARRANTY 
• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS 


] 


Add SIO.CX) for shipping, handling and insurance. Illinois residents 
please add 6% tax. Add $20,00 for CANADA. PUERTO RICO. HAWAII 
orders. WE DO NOT EXPORT TO OTHER COUNTRIES. 

Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days 
for delivery, 2 to 7 days for phone orders, 1 day express mail! Canada 
orders must be in U,S. dollars. 


ENTERPRIZES (w£ LOVE OUR customers) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/362-5244 to order 


Circle 379 on inquiry card. 
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Using IBM's Marvelous 
Keyboard 

It's simple to change IBM's keyboard to the Dvorak layout 
or use the keyboard with other computers and software. 


David B, Glasco 
Murray Sargent III 
Optica] Sciences Center 
University of Arizona 
Tucson, AZ 85721 


Perhaps the most stonning feature 
of IBM's Personal Computer is its 
beautiful streamlined keyboard. 
Slim, solid, artistic, and versatile, it 
defines a new standard in keyboard 
design. Where did its unique layout 
come from, and is it superior to 
others? Can you obtain just the key¬ 
board itself, and how can it be used 
with other computers? In this article, 
we'll study the IBM keyboard from 
the inside out to answer those ques¬ 
tions, You 11 see how to take full ad¬ 
vantage of its power, and we'll show 
IBM Personal Computer owners a 
simple way to redefine the keyboard 
using the operating system. This will 
allow you to switch to the more effi¬ 
cient Dvorak keyboard layout, or to 
create your own layout that better 
suits special needs, such as entry of 
foreign-language and mathematical 
text. 

Solidly built and with excellent tac- 
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tile feel, the futuristic IBM Personal 
Computer keyboard can rest on a flat 
surface or be inclined and is detached 
from the main case of the Personal 
Computer so you can move it around 
to suit your mood. The choice of 
characters includes the English letters, 
Arabic digits, complete ASCII 
{American National Standard Code 
for Information Interchange) punc^ 
tuation characters, 10 special- 
function keys (labeled Fl to FlO), 
three shift keys (Ctrl, shift, and Alt), 
two shiftlock keys (Caps Lock and 
Num Lock), and 15 "cursor/ numeric 
keypad" keys. One badly needed key 
that isn't provided is a key labeled 
"Help," What might be accomplished 
by typing a Help key depends on soft¬ 
ware, but user-friendly systems 
should support such a key. Because 
the IBM Personal Computer lacks this 
key, the use of Fl as the Help key is 
becoming standard procedure in a lot 
of software. 

The Layout 

A fair amount of controversy exists 
concerning IBM's placement of some 
keys—specifically the shift, 
backslash, carriage-return, and delete 
keys. The latter two are often thought 
to be a bit farther from standard posi¬ 
tions than desired, considering the 
high use they are likely to get. The 
location of the backslash (between 
the left shift key and the Z key) is 


heavily lamented in the U,S.A. 
because touch-typists are used to 
finding one large shift key that starts 
in the backslash position. A point 
partially justifying IBM's choice is 
that it's symmetric. On standard key¬ 
boards, e.g,, the IBM Selectric type¬ 
writer, the forward slash occupies the 
position between the right shift key 
and the period, so why not have the 
backslash intervene between the Z 
and the left shift key? Furthermore, 
the right little finger has to move the 
same distance to reach its shift key as 
the left little finger does to reach its 
on the IBM Personal Computer key¬ 
board. 

The design follows the German 
DIN (Deutsche Industrie Norm) stan¬ 
dards, for which extensive ergonomic 
studies were made to determine the 
most comfortable way for people to 
type. The backslash (or some other) 
character is often found between the 
left shift key and the Z on European 
keyboards, so Europeans feel this is 
quite natural. At any rate, after a few 
hours of experience, the backslash no 
longer presents a problem for a 
touch-typist (and it never did for any¬ 
one else; if this placement really 
bothers you, the programs provided 
here show how to change the keys to 
any order you desire). In addition, 
the standards specify labeling the 
backspace, tab, shift, and carriage- 
return keys with various arrows. 
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which is a bit confusing at first and 
presents typographical problems 
when one writes about these keys. 
Curiously enough, the IBM Personal 
Computer is only just now being 
marketed in Europe, despite the sup¬ 
port of special foreign-language 
characters on the display screen. 

Of Keyboards and Codes 

IBM sells just the keyboard itself 
for $279. But, as with other com¬ 
ponents of the Personal Computer, 
the keyboard has been ''cloned" by 
other manufacturers; it is available 
from Key Tronic, of Spokane, 
Washington, for $212, so you have 
more than one source for this kind of 
keyboard. 

The Key Tronic version of the IBM 
Personal Computer keyboard has the 
same layout and comes with a variety 
of encoding options. One, called 
"IBM Personal Computer plug- 
compatible," works fine with the IBM 
Personal Computer. This particular 
model has small red indicators that 
light up when the Caps Lock or Num 
Lock functions have been activated. 
The keys have a very different feel 
from the IBM keys* As you press one 
of the Key Tronic keys, it offers 
almost no initial resistance, then 
when contact is made, it offers 
substantial resistance, thus giving a 
nice tactile feedback* If desired, you 
can continue to push down against 
this increased resistance until the bot¬ 
tom of travel is reached. With some 
practice, this keyboard requires less 
effort to type on than the IBM key¬ 
board* In addition, it is less expensive 
and substantially quieter (you can 
type away while on the telephone 
without offending the other party)* 
On the other hand, the keyboard 
doesn't feel or look as solidly built as 
the IBM version and lacks the IBM's 
convenient ledge that is useful for 
storing pencils and for supporting 
dust covers* Having used both fairly 
extensively, we prefer the IBM ver¬ 
sion somewhat but feel the Key 
Tronic is better than virtually any 
other keyboard weVe used (and the 
people at Key Tronic would probably 
be willing to add a Help key}. 

One super feature of the IBM key¬ 
board (and the Key Tronic clone) is 


that you can cause any key combina¬ 
tion to create any code you want. To 
understand how this is done, let's ex¬ 
amine the key-encoding scheme. The 
keyboard contains an Intel 8048 
single-chip microcomputer that con¬ 
stantly scans all the keys. It sends out 
a serial pattern of bits (called the 
make code) when a key makes con¬ 
tact, and a similar pattern (the same 
pattern but with the high-order bit 
set, called the break code) when the 


Like other components 
of the PC, the 
keyboard has been 
"cloned” by other 
manufacturers. 


contact is broken* If the contact is 
present for more than Vz second, the 
keyboard sends out the make code 
repetitively 10 times a second* 

Each key is treated identically by 
the keyboard; any key could repre¬ 
sent a shift key, a number, or a 
special function. And, because the 
duration of the depression of a key is 
reported precisely, you can use the 
keyboard for playing music and 
simulating simple joysticks, in addi¬ 
tion to the usual typewriter applica¬ 
tions* Meanwhile, the main computer 
doesn't have to waste time monitor¬ 
ing and "debouncing" the key¬ 
board—that's all done by the dedi¬ 
cated 8048 microcomputer. The 
penalty one pays for this completely 
general flexibility Is that the main 
computer does have to translate the 
make and break codes into standard 
ASCII, but that seems a minor price 
to pay. 

The Joy of Software 

Because of the great flexibility of 
the keyboard, you're really limited 
only by software—specifically, by 
the operating system* In this connec¬ 
tion, perhaps the most significant im¬ 
provement of PC-DOS over the 8-bit 
versions of CP/M is run-time exten¬ 
sibility, You can run a program that 
defines or redefines some capability 
in the system and leave it resident 
until the system is reloaded. Further¬ 
more, when PC-D05 is reloaded, it 


automatically executes programs 
named in the AUTOEXEC.BAT file, 
so that you can bring up a substan¬ 
tially modified operating system with 
very little effort. 

One example of run-time extension 
is the program in listing 1; it can 
redefine the keyboard to your specifi¬ 
cations* The incoming make code or 
break code may be translated into 
any other make code or break code, 
so that any key can be made to play 
the role of any other. Then, if neither 
the Ctrl nor the Alt key is pressed, 
control is transferred to an ap¬ 
propriate point in the ROM BIOS 
(read-only memory basic input/out¬ 
put system) to finish the processing, 
translate the key's code into ASCII, 
or perform the function specified by 
the key. 

If the Ctrl key is pressed, a couple 
of special values are checked to give 
meaning to Ctrl-uparrow and Ctrl- 
downarrow combinations. For these 
cases, the jump into the ROM BIOS 
occurs after all ROM translation and 
just before the final bit pattern is 
stored In the keyboard buffer* If the 
Alt key is pressed, a second table 
lookup translates the code into any 
desired 8-bit value and jumps to the 
ROM BIOS to store the new code in 
the keyboard buffer. (It is easy to 
convert our Z80 translator in listing 2 
to run on the IBM and bypass the 
ROM BIOS routine altogether; 
however, it requires somewhat more 
memory, so we prefer this hybrid ver¬ 
sion*) 

For the sake of demonstration, the 
program is initialized to set up the in¬ 
famous backslash key as a shift key 
and the cursor pad's minus key as the 
backslash key. In practice, we've 
decided we really prefer to leave these 
keys alone so that they do what they 
are labeled to do* When running the 
program, you can switch to a Dvorak 
key layout by typing a Ctrl-enter 
combination* (This layout was pro¬ 
posed by Dr* A. Dvorak and his 
associates after carrying out extensive 
research on the relative use and se¬ 
quences of letters. In particular, they 
placed the keys A, O, E, U, I, and D, 
H, T, N, S under the left-hand and 
right-hand standard positions, 
respectively* Because these characters 
Text continued on page 408 
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Listing 1: This program takes over the IBM PC keyboard interrupt (INT 9), translating 
input codes to values given.in the internal tables. Initially, the layout is changed as 
detailed in the text. Typing a CtrTEnter combination bitches the computer to the 
Dvorak keyboard layout; a Ctrl-Esc combination returns to the initial layout. Ctrl- 
backtabt Ctrl-uparrow, and Ctrl-doivnarrow combinations are translated to O, U, 
and 7 for use loitfi Fmate screen editor. Certain uppercase and lowercase letters are 
given alternate values. Control is then passed to the ROM routines for further processing. 


kb data 

equ 

60K 

;Keyboard data port 

kb_ctl 

equ 

6Th 

;Keyboard control port 

data 

segnrwnt 

at 40h 



org 

17h 


kbjiag 

label 

byte 

;RAM keyboard flag byte (see Tech Ref Man, 

data 

ends 



cseg 

segment 



assume 

cs:cseg,ds:data 


dvorak 

db 

? 

;Dvorak flag 


org 

lOOh 


start: 

mov 

dx, SCh 

;Set DS:DX to loc. SCH in program prefix 


mov 

ah9 

;Set the keyboard interrupt (INT 9) 


mov 

ah,25h 

; to DS:DX via DOS function call 


int 

21 h 



mov 

dhdx 

;Move keyboard routine down so it starts 


mov 

si,keyadr 

; at loc. SCH in program prefix 


mov 

cx,keylen 

; (saves space) 


imp 

finish 


;Keyboard interrupt routine* Copy beginning of IBM PC ROM routine to 

;allow easy jump to later ROM code 


keybrd: 

push 

ax 

;Save registers used 


push 

bx 



push 

cx 



push 

dx 



push 

si 



push 

di 



push 

ds 



push 

es 



cld 




mov 

ax,data 



mov 

ds,ax 



5ii 

in al,kb_data ;Cet key code 

push 3 .% 

in al,kb_ctl 

mov ah,al 

Of al, 80 h 

out kt)_ctl,al 

jcchg ah,a] 

out kb_ctLat 


; Res tore keyboard 


pop ax 

mov ab,al ;Save key code 

;End of copied ROM code. Start special translations 



cmp 

ahOffh 

^Overrun? 



romkey 



mov 

di,tabadr 

^Translate key code 


cmp 

cs:dvorak,2B 

;Use Dvorak table? 


jnz 

keyhr0 



mov 

di,tabddr 

;yep 

keybrO: 

and 

ah7fh 

;Kill make/break bit 


call 

trans 



test 

ah,80h 

;Bfe3k code? 


jnz 

romkyO 



test 

kb^fiag,4 

;No. Ctrl key pressed? 


mov 

di,ctadr 



JZ 

altran 



cmp 

ah2a 

;Yep, Enter key? (Use Dvorak?) 


Jz 

keybr2 

;Escape key? (Leave Dvorak?) 

keybrl: 

cmp 

al,1 


jnz 

tran 


kevbr2: 

mov 

cs: dvorak, a 1 


jmp 

far ptr k26 

■Restore regs and retl 

altran: 

test 

kb_f!ag,& 

;Alt key pressed? 



romkey 



mov 

di,oaltlc 



test 

kb flag,43h 

;Shift? 


jz 

tran 



rtXJV 

di,oaltuc 


tran: 

call 

trans 



jfiz 

romkey 




far ptr k61 


romkyO: 

or 

al,eOb 


romkey: 

mov 

ah,at 



imp 

far ptr romadr 


;Trarvstate routine. Replaces byte m string [di] by byte following 
;matched byte. Returns Z if no match found; NZ if match found* 


cmp 

aJ,cs; [di ] 


xfnd 

inc 

di 

inc 

di 

cmp 

byte ptr cs: [dr],0 

jnz 

trans 

or 

al,ai 

ret 

;RNZ 

mov 

aJ,cs:1Idi| 

ret 

;RZ 
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Listing 1 continued: 


finish: 

rep 

movsb 


mov 

dx,dl ;End program but leave keybrd resident 


int 

27h 

table 

db 

43,42,74,43,0 ;backslash -> left shift, keypad- -> backslash 

;For a Dvorak keyboard use 

tabled 

db 

16,40,17,51,18,52,19,25,20,21,21,33,22,34,23,46,24,19,25,38,26,53 


db 

30,30,31,24,32,18,33,22,34,23,35,32,36,35,37,20,38,49,39,31,40,12 


db 

44,39,45,16,46,36,47,37,48,45,49,40,50,50,51,17,52,47,53,44,0 

eta hie 

db 

15,15,72,21 ;^backtab -> ^0, ^uparrow -> 


db 

00,10,0 ;^downarrow -> 

altic 

db 

30,132,46,135,18,130,49,164,24,140,22,129,23,161,51,174,52,175 


db 

02,173,53,160,03,253,13,240,32,235,0 

aituc 

db 

30,142,46,128,18,138,49,165,24,153,22,154,02,173,53,168,05,156 

keyend: 

db 

41,247,13,241,32,127,0 

cseg 

ends 


rom 

segment 

at OfOOOb ;IBM ROM BIOS keyboard entry points 


assume 

cs:rom 


org 

0e9a8h 

fomadr 

label 

far ;Perform all but initial processing 


org 

OeaSeh 

k26 

label 

far ;Restore registers and return 


org 

OeaBlh 

k1234 

label 

far ;Reboot (Ctrl-Alt-Del addr) 


org 

OecOch 

k61 

label 

far ;Store char in keyboard buffer and return 

rom 

ends 


key a dr 

equ 

(offset keybrd - offset start) + lOOh 

keyien 

equ 

offset keyend - offset keybrd 

tabadr 

equ 

(offset table - offset keybrd) + 5Ch 

tabddr 

equ 

(offset tabled- offset keybrd) + 5C h 

ctadr 

equ 

(offset ctable- offset keybrd) +5Ch 

oaltlc 

equ 

(offset altic - offset keybrd) 5Ch 

oaltuc 

equ 

(offset aituc - offset keybrd) +5Ch 


end 

start 


Listing 2: is a program to convert IBM PC ke^/hoard codes, given b}/ call to 

KEYR, into extended ASCII codes {returned in A with extension code in C). Standard 
keys as they do for regular ASCII, ivith ASCII code returned in A and C equal to 
0. If the Alt key is pressed, bit 7 of A is set. Special-function keys, TAB, B5, CR, and 
cursor-pad keys return a code in A (the ASCII code if relevant) with C equal to hexa¬ 
decimal FE for TAB, BS and CR, and C equal to hexadecimal FF for all others. For these 
special keys, pressing Alt sets bit 7 of A, pressing Ctrl sets bit 6 of A, and pressing the 
shift key sets bit 5 (so that the numeric keypad works reasonably). The program in¬ 
cludes the routines (starting with KEYR) to time the keyboard waveforms using a 
TRS-80 (printer-port pin 28), For practical use, one should use a UART to read the 
keyboard and preferably incorporate KYBRD as part of an interrupt-handling routine, 

,Z0O 

•radix 16 

•comment HKYBRD Is a program to convert IBM PC keyboard codes given by call to KEYR 
into extended ASCII codes (returned in A with extension code in C)* Standard keys work as 
for regular ASCII, with ASCII code returned rn A and C=0. If the Alt key is depressed, bit 
7 of A is set. Special function keys, TAB, 8S, CR, and cursor pad keys return a code in A 
(the ASCII code if relevant) with C=0feh for TAB, 8S, and CR, and C^Offh for all others* 
For these special keys, Alt depressed sets bit 7 of A, Ctrl depressed sets bit 6 of A, and 
SHFT depressed sets bit 5 (so that numeric keypad works reasonably). The program below 
includes the routines (starting with KEYR) to time the keyboard waveforms using a TR5-60 
(printer port pin 28), For practical use, one should use a UART to read the keyboard and 
preferably incorporate KYBRD as part of an interrupt handling routine, 

If 


;Test program 

START: xor 

a 

;Turn off shift bits 

Id 

(SHfFn-),a 


LOOP: call 

KYBRD 

;Get next character 

or 

c 

;T€St for null in c 

ir 

z,L00P3 

;Display char alone if c=f) 

inc 

c 


Id 

c,"$* 

;0ffb codes are displayed following 'S' 

jr 

z,LOOP2 


Id 

c/r 

;0feh codes are displayed following 

LOOP2: push 

af 


call 

CO 


pop 

af 


LOOP3: Id 

c,a 


call 

CO 



LOOP 

,Continue 

;Main decode routine 


KYBRD: call 

KEYR 

;Cet next code 

Id 

e,a 

;Save it 

or 

a 


ret 

z 


res 

7,a 

;Turn off break bit 

Id 

hl,TAB1-1 

jPoint to TAB LEI 

Id 

d,o 

,Clear d 
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[d 

e,a 


add 

bl,de 


Id 

a,{hl) 


Id 



Id 

hl,SHIFT 


cp 

83 


Id 

b,80 


k 

z,5HF 


cp 

82 


Id 

b,40 


jr 

z,SHF 


cp 

81 


id 

b,2 


k 

£,SHF 


cp 

80 


Id 

b.4 


jr 

i,5HF 


bit 

he 


k 

nr^RETB 


cp 

84 


Id 

b,20 


jr 

z,SHFl 


cp 

85 


td 

b.1 


k 

z,SHFL 

;Process non-shift key^ 


cp 

If 


jr 

C,SPEC 


cp 

7b 


jr 

nc,OTHER 


cp 

61 


jr 

c,OTHER 


Id 

a,(hi) 


bit 

0,a 


jr 

z,KYBRD1 


and 

6 


Id 

a,e 


jr 

3t,KYBRD2 


]r 

RET 

KYBRD1: 

and 

6 


Id 

a,e 


jr 

z,RET 

KYBRD2: 

res 

5,a 


k 

RET 

OTHER: 

Id 

a,(hi) 


and 

6 


Id 

a,e 


jr 

z,RET 


cp 

60 


;Index table 
;Cel ASCII code 
;Save key code 

;Check for shift keys 
;Alt key? 

,Ctrl key? 

;Left SHIFT key? 

;Right SHIFT key? 

;Ignore break codes for shift locks 
; and all non-shift codes 

;NumLock key? 

,C!apsLock key? 

;Speciai char? 

;No^ Letter? 

;Yes, Check shifts 
;CapsLock? 

;Yep. Shift if neither shift key depressed 

;No CapsLock* Shift key depressed? 

;Shift character 

;Not tetter, shift, or special 
;Must be rtumber or punctuation 
;Shift? 

;Y€P, 



jr 

z,OTH2 



cp 

Sa 

;Te 5 t for code above uc letters 


jr 

nc,OTH1 

;Co if above tetter 


Id 

hlJAB2 

;Between and * = *. Point to shift table 


sub 

i 1 i 

;Move lowest code to zero 


jr 

c,RET 



Id 

d,0 

,Clear d 


Id 

e,a 

;Put code in e 


add 

ht,de 

;lndex table 


Ed 

a,(hi) 

;Get shifted code 


jr 

RET 


OTHl: 

set 

5,a 

;Between ‘I* and ‘a* 


jr 

ret 


OTH2: 

Id 

a,7e 

;Shift to 

RET: 

Id 

c,0 

;CleaT c (non-special char) 


Id 

hl,SH!FT 

;Point to shift status 


bit 

b,(hl) 

;is Ctrl on? 


jr 

Z,RET1 



and 

If 

;Yep- Turn off bits 5 and 6 

RET1: 

bit 

7,(hi) 

;ls Alt on? 


ret 

z 



set 

7,a 

;Yep- Turn on high bit 


ret 



.Process shift keys 



SHF: 

bit 

7,c 

;Test for break 

SHFl: 

id 

a,b 



jr 

nz,SHFOFF 

;Reset shift bit if break code 


or 

(til) 

;Set shift bit 

SHF2: 

Id 

(hl),a 

;iJpdate shift bits 

RET3: 

xor 

a 

; Ret urn a=0 


ret 



SHFOFF: 

cpI 




and 

(hi) 

;Turn shift bit off 


jr 

SHF2 

;Co update 

SHFL: 

Id 

a,b 

;Toggle SHIFT Lock keys^ Load bit into a 


and 

(hi) 

;Check bit m shift memory 


jr 

SHFl 


^Process function and cursor pad 

1 keys 

SPEC: 

cp 

11 

;NumLockable key (digit)? 


Id 

aF(hl) 

;Cet shift codes 


jr 

c,SPEC0 



bit 

5,a 

;Yep- NumLock on? 


[r 

2, SPECO 



and 

6 

;Yep< Shift? 


Id 

a,e 



jr 

nz,SPEC2 



jr 

SPEC1 

;No, Convert to number 

SPECO: 

and 

6 

;No NumLock- Shift? 
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Listing 2 continued: 



Id 

a,e 



jr 

z,5PEC2 


SPEC1: 

set 

5,a 

;Yep* Convert to number 

SPEC2: 

bit 

6, (hi) 

,-Ctrl on? 


k 

z,SPEC3 



set 

6,a 

;Yep- Set control bit in code 

SPEC3; 

Id 

e,a 

;Save code 


Id 

a.c 



Id 

c,0feh 

;Load return code for TAB, BS^ and CR 


cp 

Oe 

;BS? 


ir 

z,SPEC4 



cp 

Of 

;TAB? 


jr 

z,SPEC4 



cp 

1c 

;CR? 


jr 

z,SPEC4 



inc 

c 

;0ffh is return code for all others 

SPEC4: 

Id 

a,e 



jr 

RET1 

;Choose Alt bit and return 

;TRS-BD waveform decode programs 

DATA 

equ 

OfS 

;lnput port of keyboard (printer handshake port 
; on TRS-SO) 

KEYR: 

in 

a, (DATA) 

;Get keyboard byte 


bit 


;ls bit keyboard bit high [^Change this bit check to 
;the bit you are inputing the keyboard signal on) 


k 

nz,KEYR 

;Tfy again if not high 


di 


;Disable interrupts 


Id 

b,22 


STALL: 

dfnz 

STALL 

jStall until next bit is ready 


Id 

C.6 



Id 

b,8 


GETIT: 

in 

a,(DATA) 

;Get bit 


ria 


;Shjft into carry 


rr 

c 

jSbift carry into c 


call 

DELAY 

; Del ay until next bit is ready 


djnz 

GETIT 

;Read 8 bits 


Ed 

a,c 

;PtJt code in a 


cpI 




ei 


;Reenable interrupts 


ret 



co; 

ret 


,Console display routine 

DELAY: 

Id 

a,b 


DELAYO: 

dec 

a 

;Delay for 1 bit period 


jr 

nz,DELAY0 



ret 



SHIFT: 

db 

t 

;Shift byte: 80=CapsLock, BI^SHIFT, 82=SHIFT 


;B3= , B4= , B5=Ctrl, 86=NunnLock, B7—Alt 

.comment HKey code translation table. Transiates ASCII characters into ASCII, shift 
characters into codes S0'ft4 and special characters into codes These codes are 


further processed by the program* Key changes can be made by substituting desired 
translated codes for those in table. The appropriate table rows for the Dvorak keyboard 
are given as comments following the table- 
T 


TAB1: 








units: 

0 

1 

2 

3 

4 

5 

6 

7 B 

9 




Esc 

1 

2 

3 

4 

5 

6 7 

B 


db 


1b, 

,31. 

,32^ 

.33, 

.34 

,35^ 

.36,37, 

, 38 

;00 (Code decade) 


9 

0 

- 

= 

SS 

TB 

q 

w e 

r 


db 

3 9 

, 30 

,2d 

, 3d 

,08 

,09 

,71 

.77,65 

, 72 

;10 


t 

y 

u 

1 

o 

P 

f 

1 CR 

Ct r 

1 

db 


79, 

75, 

69, 

6f , 

70, 

5b, 

5d,Od, 

82 

; 20 


a 

s 

d 

f 

S 

h 

i 

k I 

* 


db 

61 , 

73, 

64, 

66, 

67, 

68, 

6a , 

6b,6c, 

3b 

; 3 0 


1 

o 

SH 


z 

X 

c 

V b 

n 


db 

27, 

60, 

81, 

Sc , 

7a, 

78, 

63, 

76,62, 

6e 

; 40 


m 

f 


/ 

SH 

PS 

AL 

CL 

FI 


db 

6d, 

2c, 

2e, 

2f , 

80, 

Of, 

03, 

20,85, 

01 

; 50 


F2 

F3 

F4 

F5 

F6 

F7 

F8 

F9 FO 

NL 


db 

02, 

03, 

04, 

05, 

06, 

07, 

08, 

09,0a, 

84 

;60 


SL 

K7 

K8 

K9 

K- 

K4 

K5 

K6 K + 

Kl 


db 

Oc, 

17, 

ie, 

19, 

Od, 

14, 

IS, 

16,Ob, 

11 

;70 


K2 

K3 

KO 

De 1 







db 

12, 

13, 

10, 

Oe 






;80 


•comment HThe Dvorak keyboard is given by substituting the following lines for the 
corresponding lines above (identified by the decade code at the end of each line) 



9 

0 

- 

= 

BS 

TB 

( 

t 

« 

P 


db 

39, 

.30, 

, 2d 

3d, 

, 08, 

,09 


r 2C , 

.2e, 

,70 

; 1 0 


V 

f 

g 

c 

r 

1 

/ 

[ 

CR 

Ct r i 

r 

db 

79, 

.66, 

.67, 

.63, 

,72, 

. 6c 

,2f , 

, Sb, 

. Od^ 

. 62 

;20 


a 

O 

e 

u 

i 

d 

h 

t 

n 

s 


db 

61, 

.6f , 

, 65, 

.75, 

.69, 

.64 

,68, 

.74, 

. 6e , 

. 73 

; 3 (> 


J 

a 

SH 



q 

i 

k 

X 

b 


db 

5d, 

60, 

at, 

,7a, 

3b, 

.71 

, 6a , 

,6b, 

, 70, 

. 62 

; 40 


m 

w 

V 

z 

SH 

PS 

AL 


CL 

FI 


db 

6d, 

77, 

76, 

. 7a, 

00, 

Of 

.03. 

,20, 

, 85, 

01 

; 50 


Shift table for punctuation and numbers follows 
1 


; 

■ ( 0 

; Char to be shifted 

TAB2: db 

Z2,00,00,00,00,3c,5f, 3p, 3f . 29 

; Shifts codes 27H 





123456789: 

; to 3dH (’ = ') 

db 

21,40,23,24,25,36,26,2a,28,00 


* 

; < = 


db 

3 a , 0 0,2 b 


end 

START 










T&xt continued from page 403: 
occur more than 75 percent of the 
time in English text, this arrangement 
contributes to very efficient typing.) 
Entering a Ctrl-Esc combination 
returns you to the initial mode, so 
you can switch back and forth at any 
time. See figures la and lb for a com¬ 
parison of these two keyboard 
layouts. 

You can also assign alternate 
values for a number of keys. For ex¬ 
ample, the alternates for A, O, and U 


are A, O, and 0, Similar translations 
are made for Spanish and French 
characters. The choices are dependent 
on values stored in the program, and 
so require a little work to change, but 
the program does show how to 
modify the keyboard output. In our 
technical word-processing system, we 
assign alternates that correspond to 
the characters on the IBM Selectric 
symbol type balk Along with a screen 
character-generator change, this 


allows you to edit mathematical text 
on screen. The program takes over 
the keyboard interrupt (number 17) 
accessed by PC DOS. Hence all stan¬ 
dard software receives character 
codes set up by the routine (this 
method is very powerful). See the ref¬ 
erences for detailed information on 
these techniques. 

Encoding 

With this overview in mind, let s 


□ □ □□□□□□□□□□□□□ □ □ □ 

DD D 0000QQQ0H]QD D |—IDDDD 

00 0 000000000000 000 

00 0 00 000000000 0 00000 

00 0 I I 0 0 0 

(lb) 

00 0000000000000 0 0 0 

00 0 0 0 0 0 0 0 0 0 0 0 0 0 p-, 0 0 0 0 

00 0 000000000000 000 

00 0 00 000000000 0 0 0000 

00 0 I I 0 0 0 


Figure 1: Comparison of the standard layout (la) and the Dvorak layout (lb) on the IBM Personal Computer. 



Figure 2: Mofire codes, expressed in decimai When a key contact is made, the keyboard transmits the corresponding code serially as 
an 8-bit binary number. The same code, but with the high bit set to 1, is sent when a contact is broken. 
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now consider the encoding scheme in 
detail. Figure 2 shows the decimal 
values of each key's make code. The 
corresponding code when the key 
closure is broken {break code) is the 
same code plus 128, In binary, this 
corresponds to setting the high-order 
bit of a byte to 1. 

Internally the keyboard generates 
this bit stream using the Intel 8048 as 
diagrammed in figure 3a. Five output 
bits from the 8048 cause a data- 


distdbutor circuit to pull one of 23 
normally high lines to a low leveL A 
particular key connects one of these 
lines to one of four interrogation lines 
that run to a data-selector circuit read 
by the 8048. The 8048 scans the key¬ 
board-switch array by continually 
checking the four lines one at a time 
to see if any are low. When it finds a 
closure, it waits a few milliseconds 
(ms) to let the contacts stop bounc¬ 
ing. The 8048 then stores the make 


code in a buffer for transmission to 
the remote computer. 

Similarly, if the 8048 notices that a 
key closure is broken, it stores the 
break code. The codes are sent out 
serially as described above. The 8048 
also automatically repeats any key 
that remains down for longer than Vi 
second. The circuit in figure 3a in¬ 
cludes a clock output line used by the 
IBM Personal Computer interface, re¬ 
produced in figure 3b, and an input 



K0O 1 

CLOCK OUT 

KBO 

SERIAL OUT 
KBD RESET ) 

KBD GWD 

KBD -l-SV 


FROM 

COMPUTER 


Figure 3: Interface circuitry used by IBM. 
Figure 3a is a partial diagram of the 
transmission circuitry t^ed by IBM in its 
keyboard, as shown on page D-12 of the 
IBM Personal Computer Technical 
Reference Manual. The Personal Com¬ 
puter's keyboard input-port interface, 
from page D-10 of the manual is shown 
in figure 3b. 
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voltage 

OUTPUT 








START BITS 

bo 

•>1 ^2 ^3 

i i 



1 _ i 

0.1 Q.2 0 3 0.4 0.5 0.6 0.7 O.S O.B 1 


TIME tmsV 


Figure 4: Diagram of the serial bit stream generated by the IBM PC keyboard when a 
key is pressed. The graph shows the voltage output (pin 2) versus time, starting when 
the C key (code 46 decimal, or 00101110 binary) is pressed. The voltage levels are TTL- 
compatihle. In the absence of transmission, the keyboard sends a 0-V level Two +5-V 
(high) "start bits" define the start of a character. Eight bits follow, each lasting 0.1 ms, 
except for the last, which is slightly shorter. 


data from In. 

KEYBOARD O-H 

lA&S 


16 X 10100 Hi O 
SYSTEM RESET C> 


■0> iRQi 


RXD 



UART 


C/D 


BD 

RES 



RXftDY 


TO 


D0-D7 


-A 

) MICROPROCESSOR 
DATA BUS 


-<□ 


Figure 5: Interface circuit for using the IBM keyboard with another computer. The 
1489-type inverting buffer changes the signal levels from the keyboard for use with the 
UART, which then changes the serial data to parallel format. 


reset line, (The reset line is toggled by 
the restart routines of the IBM Per¬ 
sonal Computer, but it s not neces¬ 
sary. The Key Tronic keyboard does 
require toggling of this line to func¬ 
tion. The effect is that you can dis¬ 
connect your IBM keyboard and re¬ 
connect it with no problem, but you 
have to perform a power-on restart 
before expecting the Key Tronic key¬ 
board to continue after unplugging 
it.) 

You can unscrew the covers of 
either keyboard to examine the cir¬ 
cuits inside. This is necessary to exer¬ 
cise the many options available inside 
the Key Tronic but, as far as the IBM 
goes, will only satisfy your curiosity 
about how the IBM looks—there's 
nothing to change. The Key Tronic 
options allow interchanging the codes 
of certain keys and other features. We 
prefer to implement most of these op“ 
tions in software rather than by 
modifying jumpers inside the 
enclosure. 


Figure 4 represents how the IBM 
keyboard transmits a code serially. 
When no code is being sent, the out¬ 
put remains low (0 volts). To indicate 
the start of a code, the keyboard out¬ 
put line goes high for 0.2 ms. The 
8-bit pattern then follows at 0.1 ms 
per bit, low-order bit first. 

This serial encoding is similar to 
that used on standard serial ter¬ 
minals, For these, an LSI (large-scale 
integration) circuit called a UART 
(universal asynchronous receiver/ 
transmitter) is typically used to 
translate between the parallel and 
serial formats. One difference, 
however, is that the UART output 
stays high in the absence of character 
transmission “the opposite of the 
IBM Personal Computer keyboard. 
Also, UARTs start a character with a 
low signal for one bit period, whereas 
the IBM keyboard uses two high bit 
periods. But the IBM keyboard does 
send low-order bits first, followed by 
a parity bit. 


Interfacing to Other Hardware 

Fortunately, you can easily take 
care of these differences. Although 
IBM did not choose to do so, the 
serial output of the keyboard can be 
read using a UART, provided you in¬ 
vert the signal. The keyboard's out¬ 
put is, in fact, very close to the ElA's 
(Electronic Industries Association) 
RS-2S2C voltage convention; effec¬ 
tively, the voltage polarity of the bit 
stream is inverted by this convention r 
a 1 is represented by a signal in the 
range of —3 V to —15 V, while a 0 
falls between +3 V and +15 V. This 
convention is so common that stan¬ 
dard integrated circuits (ICs) are 
manufactured to convert UART 
levels to the RS-232C standard. 

The 1489-type quad line receiver 
yields a high for any signal less than 
about 0,8 V, and a low for any signal 
greater than about 1.7 V, To use the 
IBM keyboard with an RS-232C serial 
port, simply use the connection 
shown in figure 5. The data-transfer 
rate is usually 10,1CX) bps (bits per 
second, slightly less than 0.1 ms per 
bit period) because the break bit is a 
little shorter than 0.1 ms in duration. 
Except for the breaks, 9600 bps would 
work fine. 

The next problem is that the "start 
bit" from the IBM keyboard is 2 bit 
periods long (hence you must dis¬ 
regard what the UART perceives as 
the low-order bit). Meanwhile, 8 
significant bits follow, but the UART 
accepts only as many as 8 bits plus a 
parity bit, so we've developed the 
program in listing 3. It ignores the 
low-order bit, shifts all the more 
significant bits down one place, and 
replaces the high-order bit with the 
parity bit. (You can run this program 
and use a standard IBM serial port 
with the data rate set to 10,100 bps, 
but be very careful not to plug the 
output of the keyboard directly into 
an RS-232C line, or you'll destroy the 
output driver.) This method can also 
be used for the Key Tronic keyboard, 
which uses a data rate of 30,000 bps. 

Other methods of reading the serial 
stream come to mind. You can copy 
the circuit used in the IBM Personal 
Computer itself, since it's published 
in the IBM Personal Computer 
Technical Reference Manual on page 
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D-10. This manual is a must for 
working with the keyboard because it 
gives the Internal schematic of the 
keyboard. Figure 3b shows this cir¬ 
cuitry but includes only those lines 
and integrated circuits that pertain to 
keyboard functions, (One advantage 
to using a UART is that it can com¬ 
municate directly on a computer 
system's bus and requires no in¬ 
tervening parallel-port hardware*) 
Very quickly, the operation of the 
circuit is as follows: The KBD CLK 
clock line from the keyboard is 
delayed two system clock periods and 
inverted by the pair of 74LS175 
latches* This new signal is used to 
shift the KBD DATA bits into the 


The bit stream is 
quite simple and can 
be decoded directly. 


Listing 3: UART decode program. 


title 


decoder 


,zao 




.radix 

16 



STATUS 

equ 

1 

;Statue port of UART 

DATA 

equ 

0 

fData port of UART 

Cl: 

in 

a, (STATUS) ;Get etatua of UART 


Id 

b,a 

;Put status byte into b 


and 

2 

;Is a character waiting 



z,Cl 

fWait if no character 


Id 

a, 37 



out 

(STATUS) 

i,a fClear statos port 


in 

a, (DATA) 

1 ' ,'Get character 


or 

a 



jp 

e,KVEN 

jGo if even parity in a 


bit 

3,b 

Jcheck for a parity error 


jr 

nz,CONT 

jGo if no error 


ir 

STC 

;Go if error 

EVEN I 

bit 

3,b 

jcheck for parity error 


jr 

z,CONT 

jGo if no error 

STC: 

scf 


;Set carry 

CONTi 

rra 


.■Rotate carry into high bit 


cpl 


;Complement a 


push 

af 

jSave character 


Id 

e, 37 



out 

(STATUS) 

,a }Clear status 


pop 

af 

iGet character back 


ret 




end 




74LS322 serial-parallel shift register. 

When 8 bits have been shifted in, the 
74LS322 carry is latched to provide 
an interrupt on the IRQl line. This 
calls IBM's INT 9 interrupt handler to 
read the character through the 3255 
parallel input/output (I/O) circuit 
and to clear the interrupt. No data 
rate needs to be specified because the 
data is shifted in synchronously with 
the KBD CLK generated by the key¬ 
board 8048 microprocessor. 

Because the bit stream is quite sim¬ 
ple, it can also be decoded directly us¬ 
ing a single input line of a parallel 
port* To do this successfully, the 
computer must begin reading im¬ 
mediately after the start bit is sent. To 
avoid wasting time waiting for start 
bits, the rising edge of the start bit 
should be used to interrupt the com¬ 
puter. This interrupt should have the 
highest priority of all interrupts and 
require that the other interrupts be 
disabled for the 1 ms required for 
decoding the bit stream. (Such an 
interrupt-driven scheme is not unde¬ 
sirable; keyboards are substantially delayo 

more powerful when interrupt 
driven, as described in references 1 
and 2. In particular, you don't lose 


equ 

7 

jPort being used 

in 

a,(DATA) 

/Input from port 

bit 

2,a 

JIa input bit high 

jr 

Z,WAIT 

/Wait if not high 

di 


/Dieable interrupts, if interrupt- 

Id 

b, 38 

/ driven, this is already done 

djnz 

STALL 

/Stall through two start bits 

Id 

C, 6 


Id 

b, 9 

/Number of bits 

in 

a,(DATA) 

/Input bit 

rra 


/Rotate into carry 

rra 


/Use one rra for input bit zero 

rra 


jTVo for input bit one, etc. 

rr 

c 


call 

DELAY 

/Stall until next bit is ready 

djnz 

GET IT 

/Continue until all s bits received 

Id 

a, C 

/Put character into a 

ret 



Id 

a, B 

/Delay, Id a with 8 for 4 MHZ clock 

dec 

a 


jr 

nz,DELAYO 

ei 



ret 



end 




Listing 4: ParaUel-bit decode subroutine. 

DATA 
WAIT: 

STAIiL: 

GETITi 
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(6a) 


$/10 S/50 SHDO 

23.45 112 00 218.00 I 
30.43 146.00 286 00 


TOP QUAUTY 

5V4 diskettes 

SP£C«F¥ SOFT. 10 Of 16 SECTOBS 

• wabash 

SSDD<Ml3A4tlXl 
DSDOiMl4A4nX^ 

• contfol data 

SSDD {CDC1242-00) 23.00 11200 215.00 

DSDDjCDC 12444301 3200 15600 296 00 | 

• verbatim 

SSDO(MD52&01 1B150) 27 20 134.00 265.00 
DSDD1MD550-0MB188) 40.00 196.00 3B5.00 

^atcli 

26.00 12500 23300 
36.00 175.00 309.00 I 


SSDD (3M 744D01 
DSDD (3M 7460) 

•dysan 

SSDD {DYS 104 ID) 
DSDD (DYS 104 20) 

CAI.LTDLJ. 


itou WIG lMltU«tLVI 


w CHECKS V16A.HC 

ADD do SMPPING 
< nfSIDEHTS AW 
S.AUEB TAJt 


40.40 18S.00 361.00 
47.30 231 00 426.50 I 

800-824-7888 

OPERATOR 906 




p.a. aox 3S04 
SflfWTOOA. CA wara 
ssMtio 


Circle 141 on Inquiry card. 



Circle 183 on inquiry card. 


• HARDWARE 

MulUbus^ C0MPAT(BLE CPU BOARD 

WITH DMA FLOPPY CONTROLLER, INTERRUPT 
CONTROLLER. PROGRAMMABLE TIMERS. 3 
SERIAL PORTS, TWO PARALLEL WO PORTS, AND 
SK BYTES OF PROM WITH BOOT STRAP 
LOADER FOR CPMW™. 

— taSK BYTES DYNAMIC RAM BOARD. 

-4SLOT multibus CARD CAGE, WITH COM^ 

PLETE documentation and SCHEMATICS, 
ALL FOR..$1250 

* SOFTWARE 

- CPMJ06 O S. WITH COMPLETE UTiUTlES.. *260. 

—OFF TH£St1tLf DELIVEfly— 

3D<£ MICRO SYSTEMS 

1B5 W. EL C AMI NO REAL, SUNNYVALE, €A SAQBfi 
TELEPHONE: 408-738-4729 

* WuNibg^ TM df ^**CFH/ae.TH gl Digital ftogucA 


EDGE-86 

AM INDUSTRIAL QUALITY 
8086 OEM SYSTEM 



f 983 Directory 

* Wh«r« to find: Disk Drtves, RANI Extensions, Prirl- 
BfS, Modems, Keyboards, Game & SertouG Soft¬ 
ware. Books, Periodicals, Programming Aids, and 
other Exciting Accoaaories? 

‘ Articles on: Special applications ilka Control Cir¬ 
cuitry, EnhanoedGrapNc5,VoiceGflneratlon, Music 
Syntheaia, Video Inversiofi. Light Pens, Joysticks, 
etc. 

* Complete Deicriptlona: We'll tell you what It Is, 
what 11 does, how much it costs, and where to 

buy IL 

* Jam-packed w/photographs: We knew youd 
want to see what these products look like. So, we 
got pictures and put thann In! 

Only $S.OO... Postpaid! 

To Order? Send check, money order, or VISA/MC 
numtjerand expiration date. MN residents add 6% 

sales tax. jnqulrles Waleome, 

E. Arthur Brown Company 

Dept. BM '2 1702 Oak Knoll D r ive 

Alexandria, M N 56308 Ph; 612/762-8847 



Figure 6: Flowchart of complete keyboard-encoder program shown in listing 2, 


characters when you type faster than 
a program can process, and you can 
stop a program gone haywire to ex¬ 
amine things with a machine-lan¬ 
guage monitor*) The IBM Personal 
Computer itself has several hardware 
interrupts, including the one for the 
keyboard, and is all the more power¬ 
ful because of them, A program to 


decode the serial stream is shown in 
listing 4* 

Interfacing to Other Software 
To perform truly useful functions, 
you must translate the complete set of 
make codes and break codes into the 
standard ASCII codes and useful ex¬ 
tensions. Our translation scheme 




















































(6b) 


(6c) 


^ SPEC ^ 




YES 


m 


NO 


NO 


V 


NO 


€*0rF 


C ) 





YES 


C«0FE 


works the same way as the IBM Per¬ 
sonal Computer's for the ASCII 
subset but differs with respect to the 
special-function keys and the Alt key. 
The incompatibilities can be removed 
easily. Our algorithm is more power¬ 
ful, simpler to understand and imple¬ 
ment than IBM's, and one third as 
long. In any event, it illustrates how 
one can go about translations in 
general. IBM's program is published 
for the Intel 8086 microprocessor in 
the technical reference manual star¬ 


ting on page A-24. 

Figure 6 shows the flowchart for a 
keyboard translator written for the 
Z80 microprocessor using the Micro¬ 
soft M80 assembler, (The program 
itself is given in listing 2.) The 128 
standard ASCII codes are returned in 
the accumulator (the A register) with 
values given in table 1. If the Alt key 
is pressed when one of these codes is 
deciphered, bit 7 of the accumulator 
is set to 1, This immediately produces 
an alternate set of codes that round 


out the 256 possibilities available 
with 8 bits. We often make the alter¬ 
nate set correspond to a second daisy 
wheel for printing mathematical 
documents. The alternate set plays 
the role of the IBM Selectric symbol 
ball, but other uses abound. 

These 256 standard-key codes are 
returned in register A with a value of 
0 in register C. The codes returned by 
the special-function and cursor-pad 
keys are also returned in A but with 
register C equal to hexadecimal OFF. 
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hexadecimal 

decimal 


hexadecimal 

decimal 


hexadecimal 

decimal 


hexadecimal 

decimal 


0 

0 

space 20 

32 

@ 

40 

64 

\ 

60 

96 I 

A 

1 

1 

! 

21 

33 

A 

41 

65 

a 

61 

97 

‘0 

2 

2 


22 

34 

0 

42 

66 

b 

62 

98 


3 

3 

# 

23 

35 

C 

43 

67 

c 

63 

99 

D 

4 

4 

$ 

24 

36 

D 

44 

68 

d 

64 

100 


5 

5 

% 

25 

37 

6 

45 

69 

e 

65 

101 

y 

6 

6 

& 

26 

38 

F 

46 

70 

t 

66 

102 

"G 

7 

7 

* 

27 

39 

G 

47 

71 

9 

67 

103 

H 

8 

8 

( 

28 

40 

H 

40 

72 

h 

68 

104 

‘l 

9 

9 

) 

29 

41 

1 

49 

73 

I 

69 

105 

‘J 

OA 

10 

* 

2A 

42 

J 

4A 

74 

i 

6A 

106 

‘K 

OB 

11 

+ 

2B 

43 

K 

4B 

75 

k 

6B 

107 

X 

OC 

12 

1 

2C 

44 

L 

4C 

76 

I 

6C 

108 


OD 

13 

— 

2D 

45 

M 

4D 

77 

m 

6D 

109 

'N 

OE 

14 


2E 

46 

N 

4E 

78 

n 

6F 

110 

^0 

OF 

15 

/ 

2F 

47 

0 

4F 

79 

0 

6F 

111 

> 

10 

16 

0 

30 

48 

P 

50 

80 

P 

70 

112 


11 

17 

1 

31 

49 

Q 

51 

81 

q 

71 

113 

y 

12 

18 

2 

32 

50 

R 

52 

82 

r 

72 

114 

‘s 

13 

19 

3 

33 

51 

S 

53 

83 

s 

73 

115 


14 

20 

4 

34 

52 

T 

54 

84 

t 

74 

116 

‘U 

15 

21 

5 

35 

53 

U 

55 

85 1 

u 

75 

117 

‘V 

16 

22 

6 

36 

54 

V 

56 

86 

V 

76 

118 

‘w 

17 

23 

7 

37 

55 

w 

57 

87 

w 

77 

119 

‘X 

18 

24 

8 

33 

56 

X 

58 

88 

X 

78 

120 

y 

19 

25 

9 

39 

57 

y 

59 

89 

y 

79 

121 

z 

1A 

26 

■ 

3A 

58 

z 

5A 

90 

z 

7A 

122 

'[ 

IB 

27 


3B 

59 

[ 

5B 

91 

{ 

7B 

123 

‘\ 

1C 

28 

< 

3C 

60 

\ 

5C 

92 

I 

7C 

124 

I 

ID 

29 


3D 

61 

]_ 

5D 

93 

) 

7D 

125 

IE 

30 

> 

3E 

62 


5E 

94 


7E 

126 

— 

IF 

31 

? 

3F 

63 

— 

5F 

95 

Del 

7F 

127 

Table 1; 

The ASCII table of character codes. The program in listing! returns these codes in the Z80 accumulator (A) and returns a 

value of 0 in the C register, indicating 

a code from the regular keyboard. The symbol 

indicates the Ctrl key has been pressed I 

while another key was 

pressed. Capital letters are 

returned when a shift key is pressed. The same codes with bit 7 set to 1 are 

returned if the Alt key is pressed as well See table 2 for codes returned from the special-function keys and the cursor/numeric 
keypad. 


Their values are given in table 2, As 
for the codes in table 1, if the Alt key 
is depressed, bit 7 of the code is set to 
1. The shift and Ctrl keys set bit 5 and 
bit 6, respectively. This somewhat 
strange (relative to ASCII) choice was 
made so that the codes correspond to 
their names. For example, the 
numeric keypad's numeral keys 
should return their ASCII codes when 
the shift key is depressed, in contrast 
to their counterparts on the type¬ 
writer portion of the keyboard, 
which return the ASCII codes while 
unshifted. 

The special-function keys FI 
through FIO correspond to codes 1 
through hexadecimal OA (decimal 
10), and the numerals 0 through 9 
correspond to codes hexadecimal 10 
through 19, allowing you to 


remember them easily. The back¬ 
space, tab, and carriage-return (enter) 
keys give the values 8, 9, and D, 
respectively; but, unlike their 
counterparts Ctrl-H, Ctrl-I, and Ctrl- 
M, the value hexadecimal OFE is 
returned in the C register. This allows 
you to distinguish between the con¬ 
trol characters, the function keys, 
and these special keys—a very useful 
feature for word-processing systems. 
Because any combination of Ctrl, 
shift, and Alt keys are returned along 
with the special keys, many combina¬ 
tions are available for word process¬ 
ing and other applications. In par¬ 
ticular, the software used by the IBM 
Personal Computer doesn't return 
anything for Ctrl-uparrow. This is 
too bad because text editors typically 
use Ctrl-leftarrow to mean move 


back a word and Ctrl-rightarrow to 
mean move forward a word, and 
similarly, you'd like Ctrl-uparrow to 
mean move up a few lines, and Ctrl- 
down arrow to mean move down a 
few lines. In this connection, it's in¬ 
teresting to note that touch-typists 
typically find the regular control 

characters easier to use for cursor mo¬ 
tion than cursor-pad or special- 
function keys because the regular 

keys can be touch-typed without 
departing from the usual typing posi¬ 
tion. For example, this article was 
written using the super Pmate 

context/screen editor, which fully 
supports both the regular control 

characters and all IBM's special keys. 
However, we seldom use the special 
keys because they require looking at 
the keyboard. 
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Shift 

Ctrl 

Alt 

Key 

Value 

value 

value 

value 


00 

20 

40 

80 

F1 

01 

21 

41 

81 

F2 

02 

22 

42 

82 

F3 

03 

23 

43 

83 

F4 

04 

24 

44 

84 

F5 

05 

25 

45 

85 

F6 

06 

26 

46 

66 

F7 

07 

27 

47 

87 

F8 

08 

28 

48 

88 

F9 

09 

29 

49 

89 

F10 

OA 

2A 

4A 

BA 

+ 

OB 

28 

4B 

8B 

Scroti Lock 

OC 

2C 

4C 

8C 

— 

OD 

2D 

4D 

8D 


OE 

2E 

4E 

8E 

* 

OF 

2F 

4F 

8F 

0 

10 

30 

50 

90 

1 

11 

31 

51 

91 

2 

12 

32 

52 

92 

3 

13 

33 

53 

93 

4 

14 

34 

54 

94 

5 

15 

35 

55 

95 

6 

16 

36 

56 

96 

7 

17 

37 

57 

97 

8 

18 

38 

58 

98 

9 

19 

39 

59 

99 


1A 

3A 

5A 

9A 


18 

3B 

5B 

9B 


1C 

3C 

5C 

9C 


ID 

3D 

50 

9D 


IE 

3E 

5E 

9E 

BS 

06 

28 

48 

68 

TAB 

09 

29 

49 

89 

CR 

OD 

2D 

4D 

8D 


Table 2: Hexadecimal key values returned in register A for special-function and cur¬ 
sor/numeric keys with no shift keys pressed, or one alone. Additional combinations 
can be made by pressing or three shift keys simultaneously, e.g., shift-Ctrl-Fl 
yields 61. Shift sets bit 5, Ctrl sets bit 6, and Alt sets bit 7. Register C returns with 
hexadecimal OFF for all combinations except BS, TAB, and CR, for which C eqimls 
hexadecimal OFF (so as not to be identical to FB, F9, and —). BS stands for back- 
arrow, and CR stands for carriage return. Note that codes returned in A for keys like 
the regular keyboard keys (e.g., the shifted digits 0 through 9) are the same as the 
ASCII values. The value in register C allows the user to differentiate between these 
codes. 


Finishing Up 

WeVe described the aesthetic and 
practical features of the IBM Personal 
Computer keyboard, showing how 
the keyboard both looks and acts like 
the leader in the field, WeVe shown 
how you can tailor the keyboard in¬ 
put driver to suit your needs, in¬ 
cluding an implementation of the 
Dvorak keyboard layout. The 
keyboard plays a significant role in 
making the IBM Personal Computer 
such a pleasure to use. With the sim¬ 
ple interfacing described in this arti¬ 
cle, you can increase the pleasure of 
using other computers.* 
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and R. L. Shoemaker, interfacing Micro¬ 
computers to the Real Worid. Reading, 
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PC/FORTH" 

Gxnplere FORTH program development systems 
for the IBM* Persorrol Computer. Packages 
include interpneter/compiter with virtual memory 
management line editor, custom screen editor, 
assembler, deci^inpilerj utilities, file and record 
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MediScript 

MediScript I is a powerful word processor 
designed tor the ISM-PC and newcomer 
to word processing. Simple to use yei has 
all com man functions (such as word wrap 
and paragraph relocate). Additional func¬ 
tions in MediScript II include right 
(usttlioation, character graphics, Melded 
forms, and meiling list generation. 


MediScript I — — —-$49.50 

MediScript ii--$99.50 


(plus 6% in GA) 30 day satisfaction 
guaranteed or your money back, minus 
$4.00 for shipping artd handling. 
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Medical Professions Building 
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Santa Cruz, CA 95065 
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OH SALE $1899 
AND MORE-S&Wit09 a Selection 

Apple lie . CAix 

KayPro tl., .$1499 

Franklin Ace 1000 i,.T . . .S 929 

ColimWa MFC ., .$2296 

Syscom 2 . . ... Li e .. . . . . S 649 

IBM P/C.. -.On Sale 

Smilti-Cofona TP-I ,.v,o.$ 559 

Gemini 10 Oct Matrix L ♦ , ‘ ., $ 329 

for CompfBto Seketfon and 
Lowost PrIdOB — fr99 Catsiog 

COMPUTERS 
and more 
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At Palomar 

Graduate 



Apple-Compalible 48K Computer with Super 5 Disk Drive and Conlroiier, 

8MC IS" Green Soreen Monitor... f^QW—^ ,255*’° 

Same system with a 64K Frankitu Ace 1000 ..SiS25.00 

Same system with a 48K Apple II e.$1595.00 


COMPVIERS 


Lower 


Prices! 


ALTOS 

ACS 8000 2 
ACS 800G 15 

APPLE 

Apple [l Plus 
Disk II Q.O.S 3 
Disk II 

BASIS 

106^3 (64K) 
108-0004 lIZfiK) 

CHAMELEON 

IBM'CompatiWe 

FRANKLIN 

ACE 1000 (64K) 

ACE 10. Disk Drpve 

IBM 

mu PC 

SANYO 

M81000 


319900 

4399.00 

CAa 

CAU 

CAa 

CALL 

CALL 

1995.00 

CALL 

CALL 

CAa 

1795,00 


MORROW 

Micro Decision with Terminal 3i 1 Dri^i/e 

. CALL 

Micro Decision with Terminal S 2 Drives 

CAa 

OSBORNE 

Osborne I Portable, InclotJes $200 
Extras 1795.00 

With Double Density Drives 1995.00 

TELEVIDEO 

TS 802 3119.00 

TS 806 5735.00 

TS 810 10365 00 

XEROX 

B20 with CP/M. Wordstar 1995.0C 

VICTOR 

9000 (SS) 2 Single-sided Drives 
9000 (DS) 2 Double-sided Drives 
9000 1 [kiijble-sided Drive, 

10 Mb Hard Disk 


CAa 

CAa 


GALL 


MODEMS 


And get an Advanced Degree of (1) expert 
technical advice, (2) fast response on 
orders, (3) in-house service repairs, 
and (4) guaranteed satisfaction. 


HAYES 


NOVATION 


Micromodem il (Apple 11) 

269.00 

CAT (Acoustic) 

145.00 

Micromodem II With Terminal 


D-CAT 

159.00 

program 

315.00 

J-CAT . 

139.00 

Micromodem 100 (S-IOO) 

339.DD 

Smart CAT 103/212 

205.00 

SmartrrKjdem 1200 Baud 

599.00 

212 Aula CAT 

599.00 

Chronograph (RS-232) 

195.00 

Apple CAT II 

299.00 

Terminal Program 

75.00 

212 Apple CAT 

609.00 

DISK DRIVES 




Disk l( With Controller Card .CALL 

Media Diatributiny 11 Mb Winchester 
Subsystem 2595 00 

Media Distributing 22 Mb Winchester 
Subsystem 3435.00 

Media Olstributiny 44 Mb Winchester 
Subsystem 427000 

Microsci A36 With Controller Card 375.00 
Micresci Contra tier Card 9900 

Rana Disk Drive 319.00 

Rarfla Controller 109 00 


Super 5 Disc Drive 
Super 5 Controller Card 
Super 5 Double-sided 
Disk Drive 

Super 5 Controller Card for 
Double-sided Disk Drive 
Corona 5MB Wincbester 
Corona 10MB Winchester 


moo 

89.00 

429.00 

109.00 

CAa 

CALL 
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HARDWARE 

ALS Z Card 
ALS CP/M Card 
ALS CP/M Card witti SuperCalc 
Apple It Plus 
CCS IEEE Card 
CCS Analog/Dhgiial Canj 
Camputer Peripherals 
Octopus 16K Buffer 
Cl^ Multifunction Card 
Echo II Speech Synthesiser 
EOP AC Surge Protector 
EDP EHI-RFI filter 
Expandaport-6 Ports 
Mayes Micromodem I 
Microbutfer II T6K 
MicrotJUffer II 32K 


159.00 

379.00 

595.00 

CALL 

175.00 

105,00 


165.00 
179.00 
125.00 
49,00 
3900 
Speaker 55.00 
299.00 
219.00 
245.00 


Microsoft Z80 Sottcard with CP/M 265.00 
Microtek 16K Ram Card 79.00 

Microtek Parallel Printer Card 69.00 

MI cretek Graphics Card ,109.00 

Microtek Graphics Cafd-16K 165.00 

Microtek Graphics CardH!32K} .235.00 

Microtek Graphics Card-jeAkJ 305.00 

Microtek Q Disk (128K) 399.D0 

Microtek Magnum SO-Column Card 209.00 
Mountain Computer Romwriter 145.00 


Mountain Computer Ramplus (32K} 179.00 
WPC Serial Printer Card 89.00 

M & R Super Fan 40.00 

Nikrom Master Diagtwstics 45.00 

Novation Apple Cat 299.00 

Novation Expansion Module 35.00 

Novation J-Cat 139.00 

Novaiion Handset 27 00 

Numeric Key Pad 150.00 

Payrr^ar Lower Case Adapters: 

Old [Ftev, 1^) 29.00 

New (Rev. 7). ,.19.00 

PCPI Appli-carct, Multifunction 
Z 80 Card 249.00 

PCPI as Card-16K CPU ,659.00 

Softworks R.O.S.559 00 

STB 64K Expansion Card 239.00 

STB 128K Memory Card 399 00 

System Saver Fan/Out lets/Switch 79.00 
29.00 
45.00 
45 QO 
279.00 
119.00 
65,00 
199.00 


TG Game Paddles 
TG Joy Sticks 
TG Select-A-Port .. 

Videx SO Column Card 
Videx Enhancer 11 (Rev. 7] 
Vldex Function Strip 
Viewmax BO 


Pa lorn ar features a complete selection of Apple and 
ISM Software, Call for details. 


HARDWARE 


m PC 

.CALL 

Camputer Peripherals 64 I/O 


Amdek Color II RGB Monitor 

799.00 

Mempry Card 

299.00 

Amdek 3" Dual Disk Drive 

.735.00 

Campuler Peripherals Octopus 


BMC 12" Green Monitor 

149.00 

Printer Buffer 

. 165.00 

BMC Color Composite Monitor 


Computer PerEptlerals 


with Sound 

399.00 

64K Memory Card 

. 199.00 

BMC Hi’Res RGB Monitor 

759.00 

MPI 32DK Drive 

299.00 

Computer Peripherals 64K Ram 

199.00 

PGS Hl-Res RGB 12" Monitor 

759,00 

Computer Peripherals I/O Printer 


PMC Disk Drive 

199.00 

Interface (4 Ports) 

159.00 

Ram Plus Quad Board 

415,00 

MONITORS 



BMC 


ZENITH 


BM-12AU 12" Green 

09,00 

12" Green 

119.D0 

SM 12AU 12" Amber 

99,00 

tLicr' 


flM-12 EUN 12" Green 

14900 



SM-1401 AGS with Card 


PC-8041A-12" Green 

. 159,00 

and/or Gable . 

399.00 

AMDEK 


0M'AU919U Color, Composite 


Video 300-12" Green 

165.00 

Sound 

399,00 

Color f -13" Color Composite . 

. ,349.00 

0M-AU9191U RGB for IBM PC 

75900 

Color II -Hi Res. RGB 

743,00 

COMREX 


Color III -Lp Res. RGB 

439.00 

CR 5500-12" Green , . , 

,155.00 

RGB Apple 11 Card 

, 165.00 

CR 6500-13" Composite 

315.00 

SANYO 


CR 6600-13" RGB 

429.00 

Hi Res, Green 

159.00 

ELECTROHOME 


12" Green Screen 

135,00 

13" RGB 

339.00 

12" HI Res. Green 

209.00 

13" Hi Res RGB 

589.00 

13" Color . 

419.00 

Apple )l Interface 

199.00 

13" Hi Res. Color 

.099.00 

IBM 16 Color Cable 

35 

U.S.I. 


TAXAN 


T Green Screen 

119.00 

KG 12N’12" Green 

CALL 

9" Amber Screen 

155.00 

KA t2N-12" Amber. 

. CALL 

12" Green Screen 

155,00 

RGB Vision I-12" RGB 

. CALL 

12” Amber Screen 

. 175.00 

RGB Vision 111-12" RGB 

CALL 

P.G.S, 


RGB Apple II Card 

CALL 

12" HhRes RGB for IBM 

.759.00 


BMC 


BM/PB101 Parallel 

825.00 

EPSON 


ASAP 2K Serial 

59.00 

Cemrex 4K Serial Butter 

139 00 

Micrehutfer-16K Parallel 

139,00 

Microhuffef-9K Serial 

139.00 

FACIT 


4510 

,635.00 

NEC 


3510 fiO Serial 

1515.00 

3520 KSR Serial 

.2100,00 

3530 RO Parallel 

1695,00 

3550 RO IBM 

180000 

7710 RO Serial 

.2325,00 

7730 RO Parallel 

2395.00 

a023-A Dot Matrix 

489.00 

Bi-Directional Tractor (3500J 

2^.00 

Cut Sheet Guide (6500) 

90,00 

Envelope Handler (3500) 

270.00 

Horizontal Tractor (7700) 

150.00 

Bi-Orrectional Tractor (7700) 

345.00 

Friction Attachment (7700) 

. 35,00 

NOVELL 


Image 800 

999.00 


OKIDATA 

Mrcroline 82-A 489.00 

Microline 03-A 68900 

Microline 64'S 1199.00 

Microline a4-P 1059.00 

2K Parallel Interface 12900 

Forms Tractor (82'A) 55.00 

OLYMPIA 

COMPACT Serial Interface 649.00 

ES 100 KRO 949.00 

ES 100 699.00 

Serial/Parallel Interlace 250.00 

CCS Apple Serial Card 135.00 

SMITH CORONA 

TP-I . . ,599,00 

STAR MICRON ICS 

Gemini 10 CALL 

Gemini 15 CAIX 

TEC 

PMC 8510 Parallel 465.00 

PMC 6510 Serial 5B5.00 

ITOH &510-A Parallel 469.00 

ITOH aStO-A Serial B19.0Q 

ITOH 1550 Parallel 750,00 

rroH 1550 Serial 769.00 

IT0HF-1D-40 ,1395.00 

ITOHF-10-55 1795.00 
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Strongly Typed Languages 

Ada, Pascal, and other new languages let you 
define your own data types 


In recent years, new programming 
languages have introduced the con¬ 
cept of strongly typed data—a novel 
idea for persons experienced in the 
earlier, weakly typed languages such 
as FORTRAN, COBOL, BASIC, and 
PL/L This article explains the reasons 
behind the strongly typed concept 
and how it can be used to the pro¬ 
grammer's advantage. 

Background 

All high-level programming lan¬ 
guages define a set of basic data 
types, such as INTEGER or REAL, 
and operations appropriate for those 
types. A data type and the set of legal 
operations for that type have come to 
be known as a data abstraction. 
Abstraction is not used here in the 
sense of complex or difficult; it mere¬ 
ly means the essential feature of a 
datum, such as the fact that it is an in¬ 
teger quantity. This is an .extremely 
useful concept because it lets pro¬ 
grammers concentrate on the prob¬ 
lem at hand, rather than on the 
details of its solution. 

First-generation languages such as 
FORTRAN, COBOL, and PL/I sup¬ 
port useful and powerful data ab- 


About the Author 

Ear/ E. McCoy is a professor at Central Con¬ 
necticut State College in New Britain. Me 
teaches courses in computer science and man¬ 
agement-information systems. 


Earl E. McCoy 
71 Cedar HiU Rd. 
Newtown, CT 06470 


stractions. In FORTRAN-77, for ex¬ 
ample, a character-string operation, 
say concatenation, cannot be legally 
applied to data of type REAL. If this 
were attempted, the compiler would 
indicate an error, 

Many problems, however, can 
snare the unwary programmer. For 
example, the FORTRAN data ab¬ 
stractions for REAL and INTEGER 
types are ambiguous: they use the 
same symbols for most operations. 
Both types, for example, use the slash 
S3mnbol {/) for division, but its mean¬ 
ing differs in each case. This results in 
the common error of 1 divided by 2 
returning 0 when 0.5 was expected. 
An experienced programmer is aware 
of the problems resulting from poorly 
defined data abstractions and avoids 
them, 

The problem with data abstraction 
in first-generation languages, how¬ 
ever, goes even deeper. First-genera¬ 
tion data types are too abstract. It is 
possible, for example, to add IN¬ 
TEGER variables, even though they 
represent different classes of objects, 
such as apples and oranges. Because 
the language does not recognize such 
concrete data types, it cannot warn 
the programmer when they are incor¬ 


rectly combined. In listing 1, for ex¬ 
ample, a FORTRAN compiler cannot 
prevent the addition and assignment 
operations because it is not "apples"' 
and "oranges" being summed, but 
rather integer values for which addi¬ 
tion and assignment are legally de¬ 
fined. Note that in this values prob¬ 
lem, FORTRAN would allow the 
identifiers to assume negative values, 
even though such values might be 
meaningless. Programmers are ex¬ 
pected to recognize and avoid such il¬ 
logical operations. The result is usual¬ 
ly a longer and more tedious debug¬ 
ging phase than would otherwise be 
necessary. 

A SoIuHon 

Problems such as these have led to 
the extension of the data-abstraction 
concept into a more powerful form in 
a new generation of strongly typed 
languages of which Pascal and Ada 
are representative examples. De¬ 
veloped as a teaching tool, Pascal is 
widely available and is used at most 
universities as the language of choice 
among computer science faculty and 
students. Ada, an extension and gen¬ 
eralization of Pascal, was sponsored 
by the Department of Defense and is 
expected to attain wide use in both 
civilian and military applications. 
Ada is more strongly typed than 
Pascal; some examples discussed in 
this article apply only to Ada. 
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of computer printers and printer 
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Listing 1: Defining an integer identifier in 
FORTRAN. 


INTEGER apples, oranges, pears 


pears = apples + oranges 


Listing 2i Ada a/Joiajs a programmer to 
define new data types derived from built- 
in types. 


TYPE apples IS NEW INTEGER RANGE 
O.JOOO: 

TYPE oranges IS NEW INTEGER RANGE 
O..IQOQ; 

redapples, greenapples, totalapples : 
apples; 

florida, California i oranges; 


totalapples := redapples+ greenapples; 
-legal 

florida ; = redapples California; ^ illegal 


Listing 3: This Ada subprogram defines a 
data type for digital images and specifies 
valid operations for the new type. 


TYPE si^ IS NEW INTEGER RANGE 
0..255; 

TYPE pixel IS NEW INTEGER RANGE 
0..63; 

TYPE picture IS ARRAY (si^e, size) OF 
pixel; 

frame 1, frame2, frameS : picture; 


PROCEDURE contrast (a : IN picture, b ; 
OUT picture); 

END contrast; 

PROCEDURE edgedeteot {a : IN picture, b ; 
OUT picture); 


END edgedetect; 

PROCEDURE brighten {a : IN picture, b : 
OUT picture); 

END brighten; 


A Strongly typed language like Ada 
helps programmers avoid contextual 
logic errors by allowing them to de¬ 
fine their own data types. The Ada 
program shown in listing 2, for exam¬ 
ple, uses the TYPE statement to 
define two new data types, ''apples" 
and "oranges/' which may have in¬ 
teger values ranging from 0 to 1000. 
Because both types are instances of 
the predefined type INTEGER, they 
inherit all the operations allowable 
for integers. Thus, all identifiers of 
the type "apples" may be added 
among themselves; so too may all 
identifiers of type "oranges," How¬ 
ever, identifiers of type "apples" and 
type "oranges" may not be added 
together because they are of a different 
type. Identifiers of differing types may 
not be operated upon, even though 
they may be of the same underlying 
primitive type, as in this case. Thus, 
the data-abstraction concept provides 
a mechanism for enforcing logical cor¬ 
rectness upon a program. 

For this enforcement policy, a 
penalty must be paid in processing 
overhead. For instance, subrange 
values must be checked during pro¬ 
gram execution, which slows down 
the program somewhat* However, if 
the subrange check guarantees correct 
operation of the program, it's prob¬ 
ably worth the price. Moreover, most 
type checking can be done at compile 
time, which exacts a small penalty for 
the benefit returned. 

Programmers may avoid the over¬ 
head penalty* For example, in listing 
2, a programmer could have avoided 
the subrange checking by not specify¬ 
ing a range in the TYPE statement. To 
eliminate the compile-time type 
check, the programmer could omit 
the TYPE statements entirely and 
simply declare the identifiers as in¬ 
tegers, as is done in FORTRAN* 


More Data Abstractions 

In addition to inheriting operations 
from primitive data types, user- 
defined types can also specify new 
operations* This allows a program¬ 
mer to define a data abstraction in the 
full sense of the term* 

In an image-processing program, a 
programmer might want to opera- 


Listing 4: Adas enumerated types make 
for more readable programs. 


TYPE automobile IS (ford, chevy, buick, 
datsun); 

TYPE ©mifisions IS (clean, dirty); 
cars : ARRAY (automobile, emissions) OF 
INTEGER 
air ; emissions; 

cars(ford, clean) : = carsCford, clean) + 1; 


tionally limit contrast enhance, edge 
detect, and brighten digitally encoded 
"pictures." In Ada, this may be ac¬ 
complished by first defining a type 
"picture" in terms of more primitive 
types as shown in listing 3, Specifical¬ 
ly, a picture datum is defined as a 256 
by 256 array of picture elements {pix¬ 
els), each having 64 possible gray 
levels. 

The type "picture" does not inherit 
any of the operations valid for an ar¬ 
ray because it is defined (implicitly) 
as a private type (a special feature of 
Ada). Instead, the programmer de¬ 
fines the operations valid for picture 
data via the subprogram units shown 
in listing 3. 

The advantage of user-defined data 
types is that they enable the computer 
to ensure that procedures process 
only data of the correct type. For ex¬ 
ample, defining a data structure as in 
listing 3 enables the computer to en¬ 
sure that only pictures with the prop¬ 
er size, picture elements, and valid 
shades of gray are passed to the 
picture-processing procedures* Weak¬ 
ly typed languages can offer such pro¬ 
tection only for predefined primitive 
data types* 

New Primitive Data Types 

Complementing the usual prede¬ 
fined primitive data types, such as 
INTEGER, CHARACTER, and REAL, 
Pascal and Ada have a new data type, 
called scalar in Pascal and enumerated 
in Ada. 

Enumerated types make for more 
readable programs. Identifiers of this 
type may assume only those values 
listed by the programmer (see listing 
4). The enumerated values may be 
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During the month of May, 
we are offering special 
pricing on two of our 
quality RAM products: 
RAM67 and RAM128/256. 



Reg. Price 

Special Price 

RAM67 

$ 1200, 

$ 1095 

RAM256 

795, 

€95 

RAM 128 

495. 

395 


RAM67 provides the high performance you 
expect from a static RAM, but also, provides low 
power and high density usually associated with 
a dynamic RAM. The CMOS RAM insures long, 
cool reliable service, RAM 128/256 provides high 
density and a low price. Our dynamic RAM is 
ideally suited to memory intensive sixteen bit 
application and RAM disk emulations. Both LDP 
boards meet the specifications of IEEE 696 and 
are backed by our one year guarantee. 


To order your RAM, call LDP or one of our 
authorized dealers—but, don't delay. . . special 
pricing ends May 31, 1983. 


Lomas Data Products offers a full line of quality 
SI00 bus products . . . systems, software and 
other ''no-nonsense" boards. 


Dealer and OEM 
inquiries invited. 



LOMAS DATA PRODUCTS, INC. □ 66 Hopkinton 
Road, Westboro, Mass. 01581 □ (617) 366^6434 


Circle 265 on inquiry card. 
















GIrcte 464 on mqttiry card. 



I n every battle, we came up the victors. Not on ly in price, 
but in service and support as well. 


Call to order: l-eOO-9S^59l7 

(in NJ 609-424-4700) 


Ulc 

Intertec Data Systems 
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Corvus Hard Disk 
C. Itoh Printers 
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TriStar Data Systems 
2 Keystone Avenue 
Cherry Hill, NJ 08003 
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215-629-1289 
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fOR YOUR IBM PC 

Programming Made Easy 


Learnin g IBM BASIC 

For the Persona! Computer 


1 


Stop struggling with incomplete, 
disorganized IBM-PC Manuals, Learning 
to program can be a relaxed, enjoyable 
experience with Dr, David Lien's definitive 
450-page handbook for the iBM-PC, 
Learning IBM BASIC's easy-to-follow 
format will soon have you writing custom 
software for your PC — even if you're 
completely new to computers. 

30-Day Money Back Guarantee 
You just can't lose. If you're not totally 
satisfied with this book for any reason, 
return It to CcmpuSoft in salable condition 
within 30 days for a full refund. Fill out and 
mail the coupon today, or call our 24-hour 
orderline at 800-854-6505; in California 
call 619-58e-0996 (8:00 a.m. - 5:00 p.m.) 




CompuSoft* Publishing 
P.O. Box 19669, Dept. #030585 
San Diego, CA 92119 


Please send __copies of Lmrf^ir^g iBM BASiC at S 19.95 each {Calif, residents add 6%), 

plus $1.65 shipping and handling per book within the U.S. Foreign orders, Include $2.50 
surface shipping and handling per book. 

Total Enclosed_ Name__ 

Address_____ 


City/Stale/ZIp_ 

□ Check □ Visa □ MasterCard 

Accouni H 


m m 

Expiration Dale 


Signature 


Please allow 4 to 6 weeks 
for delivery. 


030583 


strings of alphabetic characters but 
are not to be confused with character 
strings. In listing 4, the identifier '"air' 
could be assigned a value by execut¬ 
ing the following statement: 

air clean; 

If that identifier were of type charac¬ 
ter string, the assignment statement 
would have to read: 

air := ''clean 

Enumerated types can also be used as 
array subscripts, which can lead to 
very readable programs because ar¬ 
rays can be indexed by names of ob¬ 
jects rather than as integers, as in 
FORTRAN or COBOL. In addition, 
enumerated data can be used in CASE 
statements to make very readable 
muJtibranch tests. 

In sum, the full-blown data-ab- 
straction mechanisms of modem lan¬ 
guages enable a computer to check 
the logical consistency of a program, 
which is all to the programmers 
benefit. A programmer may choose 
to ignore this feature out of laziness 
or to avoid extra overhead. But once 
learned, this concept is easy and can 
help to produce error-free programs 
and ease maintenance of existing pro¬ 
grams. ■ 
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Host Computer 


Plotter 


Printer Parallel Interface 


Printer 
Async 


A multi-functional Octopus 


It’s a printer buffer, a printer spooler, frees 
computer time and enables copying capability. 

A data protocol translator: 

para I lei to para I le I paral le I to serial 
serial to parallel serial to serial 

A multitask data channel controller: 

• enables host computer to communicate 
to multiple peripherals simultaneously. 

• enables multiple computers to communicate 
with multiple peripherals simultaneously. 

• compatible to most interface protocols. 

All in one for only $197.50. 


Standard product includes: Z8Q CPU 
One parallel input port tcentronic printer and 
IBM PC compatible], one parallel output port 
Ccentronic printer and IBM PC compatible), 
two Serial RSS32 Asynchronous ports, 8KB 
resident memory. 

Options include: 

Up to 256KB upgradable memory 
Graphic enhancements. 

Modem with Auto Dial capability. 

Two additional parallel ports 

Two additional Serial RS232 Asynchronous ports. 

Customized software enhancements. 


computer peripnerals 


1117 Venice eouievard i-os nnpeies CR 90aiB can collect: (aiB) 2BS-ie37 Telex: 1S<15G1 LSR 


Circle 126 on inquiry card. 


BYTl May 1983 423 
















computer mail order 


pmiyTeRS 

SMITH COnOMA 

TP I U69 f» 

TtActH F«m1 1114 m 

UhraM^cMk 1 Tvpfwiici DC] 

C.ITDH ITEC] 
howTlIvr ftSlDP DO 

i^aivrtlvr A&1D& tS79 00 

Piowm«r ISW *409 00 

Piowmtt 1**0S 1749 00 

SimwwwiHt Fli^^o flisooa 

PthNimHiff Flits* S144400 

OKIDATA 

A2A t4t000 

*3A S4S9M 

R4 I PRf«4j*l| *1040 CO 

M CS«ti*IJ *1 149 00 

91 1550 00 

03 1840 00 

lUS 

MicriirtiHn , 1449 00 

132 FFully CantgiiiM]] ll S49 00 

80 iFiiHv C^nliguiHli 11149 M 

kii »lh«r 

©TAP 

CviMinl 10 »40 0a 

Gcmliit IS 1499 cu 

^Tial Burd . . 175 00 

OAIBVWHITEP 
2CK)0iL«im giMlitvi 19«00 

Tr*rti>T F*nl 1109 DO 


DIABLO 


1999 00 
11749 00 


dlel^deo 

TePMimALB 

910 *559 EW 

lilt 1^99 00 

910L. 17 ]9 00 

925t 1719 M 

950 1929 DO 

COMPUTSPS 

HODA 11159 DO 

803 12t49 DO 

60211 l4h9S 00 

604/10 14949 00 

614/40 *899900 

803 *1949 00 

lODlCF 13399 00 

1403 CALL 


NEC 


COMPUTERS 
4000 CALL 

A001A 1719 00 

S03t 1719 00 

*012 *549 00 

PPINTEPB 

*023 *459 DD 

7710/7730 12249 00 

3510/3S30 11549 00 

MaMlTDHB 
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JB-llOt *149 00 

iC-1212 *2*9 00 
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3C-1103 *59900 


Call on Ea^le S Bil ^ 16 Bil 
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'SfiiArl 
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MiriHitMirm }l . 
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CM 
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lITAppl^C*! It 
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Nark. II (Aiat^l 
Hark III m 99] 

Hark IV FCBM/PETk 
Hark V |Oib«t4M| 
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Hail VII lAvla An%wrl Lall| 
FH VHD CohM ConiHilar 
9 V(»lf Supoktr 

Hark VUI 
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1549 00 
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*309 00 
*379.00 
*399.00 

*119.00 
*144.00 
*119 00 
1109 00 
*179 00 
*419 00 
*409.00 
*109.00 

179 00 
*79 00 
*1D9 00 
*125 00 
*95 00 
1179 00 
*11900 
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MONITORe 

AMDEK 

300G 1159 00 

lOOA 1149 00 

3LOG 1179 00 
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Colar I 1199.00 

ColBfll *599 00 

rralaallA *799 00 
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BMC 
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tiOl 13^;i>liw IMid Rn.J 1149.D0 

9|9111 11'’ f.'affpAsila 1*39 00 

TAXAN 

Rf^ll I 1199 00 

RGB 111 *499 OD 

If HGrawn 1119.00 

tIAAmkar *125.00 

ZENITH 

;VM 131 *99 00 

Taiaiinal tlk9 00 

SHARP 

lart-rfwTv *149.00 

|9-C4kKTV 1139.00 


Pi I. 9" Ona 
PI 2. I2-' Gaart 
PI 1. 12" Amtwi 
PI 4. 9" Aiabtr 
1400C i4-Ci»kir . 


i K 


NEC 


^sea pp IN TER.,, Bi sas 

percdm/tanddm 

DRIVES 


5^^ IbOK Diek DtEvt 

1349 00 

Skk" 330K Onk Prh« 

1199 00 

AMDEK 


SIOA Amber Monrlni 

1149.00 

31DG G'reail HehiiEdi . . . 

*179,00 

Anullik 13^-^ Drrriel . 

1479 W 

KV Ptoirec 

1449.00 

Cniar II . 

1599 OD 

AST 


Cnm^CazdUK 

*420 00 

OUSIE 


PC Kevl»«d 

1219 00 

SOFTWARE 


Hictir IVnWatd Staf .'Mad Marge 

1349 00 

I .IJ.^ Lea^vnEei II. 

*249 DO 

I.U.S EamWCtlar 

*129 00 

Peach Package |GL/AP.'ARi 

1419 00 

RPQFEBSIDNAL 1 

ODFTWAPE 


IBM-PL Word Prihcevhng 

*31900 

CONTINENTAL 

SOFTWARE 


l ie Clat* Marivrnrai Lellei 

169 00 

The H«ma ActoMnlaai Plm 

1109.00 

SYNAPSE 


Fkle Hanagar 

1119.00 

IIVIM5 


Privhnde Phnn# 

1139 DO 

REAPY FORIVIS 

l"uiZ-AikkeraLatHhrTraawFeedF *9 9* 

1 llracIfirF-r^dlt 

124 95 1 

if^Htank.UIIiflwP.vmlTrBctiKl M* *1995 
8^" Blank TmeliJiM dTractor Feed)-. *14.91 

SANYO 

1 Mil 10OO Cnimpulei 

*1*99 00 1 

1 [HCLUPES FHF.L 50FTWARF' 1 

j MICROPKO-Wordirar. Cdkkidi. 1 

1 Moil & Repcirt Star. 1 

MB 140 Add Ht Dtive 

1139 00 

1*00 Letrei qruOtv PrmZei 

*499 00 

TIMEX 


SINCLAIR 

laoo 


SE4.S5 


I4K Hetrvaiv Mndille 

*44 95 

Vrt-Cali 

117.41 

Clwck Book Manager 

*13.95 

The Organiier 

*14 95 

(hr Budgelrr 

5 13 95 

Stork Option 

114 95 

Loan A- Horlgef e Amorltrer 

*12 9* 

KuuliKare Prnler 

1109 DO 

OPBYTE SOFTWARE 

Graphtrs 

*12.99 

tioBie Badgetei 

*12.99 

Home IrmnirH'v 

*12.99 

lnr«e taa 

114 99 

Maga MiihI 

IIS 99 

Saho 

112.99 

The Qult 

112 99 

Wot da 

*12.99 


_S commodore 


1510 CiOlH Pnnltt/Pta4tn 
Ills 80 CaL PtHiirf 
ISSODalaarlta .... 

1341 SinaU DiA Hriva 
1400 VIC Madam 
1410 VIC Tarn 40 
1430 AH/AA Mmieni . 
ITOi 14"Co1or Hnailar .. 
ISllJavitMrklaaclil. 


*l«9.0d 
*339.00 
S69 00 
1139 00 
*95.00 
*49 00 
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.1249 00 
14 99 
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HID VIC 8H 
till VIC 14K... . 
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1211 Saprr iLEparidEt .. 

1904 Sapar Alirn. 

1910 Radai Hai Rwra . 
I91T VaaD<» Capita ... 
1922 CMnar Cf jivdwr 

1921 GafI. 

1924 Oairaaftac#. . 

110 VIC 20 BrUrancr CuVlr 


UMI 


Alkn Blitz 
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Th* ANan 


SNAI9P 


PC-* BOO 

POCKET CDMPUTEP 

S1 63. 
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CEISO Primer. Ploller and 
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C£ 155 SK Ran Eapaitt Hod 94 OO 
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Hgzcip Mdik«./2D *33.00 
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A mu Blitj *32 .00 
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BISS 
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6094 Upgrade Mn 
9000 . .., 
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4022 . 
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(1419 DO 
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*549 00 
749 00 
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*40.00 
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*14.00 
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Snell Maaiar .. 
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Word Pro 5 plin.1299 00 

Admtnimaini 1379 00 

Word Pro 44 . .179 95 

CAPDCD 
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Ca«ielte licraefue . *29 00 

Patallfl Priniar Inlarlacr... *44.00 

3 SIdE Ejinan«. Inlertara 130 onlyK -. *32.00 
bSlai EA|iaM InrerfaeeilOiHOyt.. *79.00 

HEB 

ShanuHlROHI. ...*19.00 

PnrterUK IROHS .*32.00 

Rubok Pank l,Bt>H|.*29.00 

Plrattf |BOM> *29.00 

HES kVrkep ERGMJ .*19.00 


Call on our 
Large Selection of 
VIC 20 and CBM 64 
Software* $uch asj 
SPYX, Microspec 
and Kaness Cit:y 
Software* 


PANABOryiC 

JRZOOrj 31K Pen Cmnnalei 1304.00 

MDNirORB 

tlt^ 110 ll'" Hi-Rei Green *159 00 
(.~r-l*d 10“ DimI Hdde Cnksr *299 00 
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Call on FRANKUN Computefs, 
Disk Drives. Software and 
Special Svalem Offer a1 


MtCRO-SCI 

DISK Fan 

APPLE El FnAIUKLIN 

AJ.. 

Mb (Mfl.dO 

A30 S45fl.Dft 

C3CMiroll«r |7V.0d 

CiT Coturi^ki tHd-dO 


fiANA DISK aniVES 

Ode 1 plw tA|P19l«/ri*nkiinl -CAlJ. 
l0401Ar«rd *34^00 


SY8COM 

4aK PnlDr CompuCvr 

APPLE COMPATIBLE 


S6S3 


vieiccinp 

farAppI*. IBM BFranklin 


Vir^drii . 
Vi^inir 

Vikipbal . 


. .. 

VaL^rhnliil* . - 

Deslciap pijn r. 

UkkjllE: 4A|iplr It. CBM. IgMl 

VttKQrp pnc^ Ini' IHH mav vary 


SI 114. DO 
tied. DO 
I1S9 DO 
IS9.D0 
S229.(M) 
S229.00 
I1S9.00 
S179.DO 


BBaaERBDU MQ 

AppkPamr. J23.00 

Dfevid't Magic .,127.00 

Siaf BUrri. JSS.DO 

AtcmI« Machme S34.00 

ChAplikrr. f 27.00 

. J27P0 


IhIFOCOM 

DcadllM {Appia. Atiri. |HM|.139.00 

Star Crw .129.00 

Zatk I, liar lir $29.00 


Biihnak|l20K Nm ValMare] . . S049.00 

Axcahi 

Aiitilr/Franklin I28H Ram . $399.00 

Appln/Ftankhm Ram CN«k . $994.DD 

KDAFT 

AppkJovsilrh. . $44.00 

CONT1NCMTAL 

Tan Advanraar lAvpIr/AlarU .ftS.QO 
I-Iqah'A rrnt tAppla/Aranl. . ..$$4.00 

IM ClMa Hail/FMTn Latitt [ApfAJ $79. W 
Thr BoiA. td Apple. . $14.9$ 

tliv BiKik lit Atari. $14 9$ 

Th* Book nt Apple GraliAlCS $14 .9$ 



□ I8K aniVEB Fan ATABI 

AT BO-SI $394 DO 

AT BO At $294 00 

AT BO-SZ $044 DO 

RFn 40-51 $544 00 

BFI) 40-AI $344 00 

HFD 40-52 1SB4 Ofl 

RFD44-5] $074 00 

«FD 44-52 1994 00 


FLORPY DISKS 

MAXELL 

MU lljliai □! 10} $32 00 

MD II [tlDii Eit 10]. .. . $44.00 

FDHB’I $40 00 

FDIICO'DDi . $50 00 

VERBATUM 

S!A^ S5 DD. $20 DO 

5H^ ITS DD 130 00 

ELEPMAhlT 

5T4^5S5ll $19 49 

5M- $S UP $24,49 

5W- IliiDD . . . . . $29.49 

HEAD 

Ditk Hand Claaner .$14 91 


eiRlUB 

BandOt lAppIrl.$31.00 

Berr Hun [Applr].$34 OC 

FKf f all [Appla). ..*34 00 

Sntaherr (Apple] .$24.00 

Snake Biylr lAf^pJel..$24.00 

Fur tAAA (Aiaril.12 J .DO 

TurngoJl (ACaH)..$2l.0D 

Daadiv t>«rk CVICI.$21 00 


INTEnFACEB ^ 

ACCESSOniEB 

eo Cal. Apple Caret f 154. OO 

Apple Parallr I Pt men Interface ,. 164.00 
Aiiui BlQ In PaiaBtIFrinief Cable . $29.00 
ll5m-RSZ32 Cables . . $24.00 

Panil#f-Paralc>l CMiks. $29.00 
Can en IBM. Osborne, tielivwriier. Atari. 
Canmuidare, Apjrle arrd Ftanklln InirrlBcr 
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HEWLETT 

RACKARO 



HP 7S ..S7d»a. 

HP41CEFrteMftnP>vMaiti0i:t $144.00 

HP IOC. . $59.00 

HP lie .. $72.DO 

]iP12C. $94 00 

HP ISC. 194 OD 

HP IbC .199.00 

Far HP 41/41 CV 

HPIL Module.... .. $94.00 

HPtL Canelte nr PrmrcT.$354.00 

Card Reader .$ 14 (.OD 

Cilended FieiptiDiis HoduLf $$4 00 

Thme Module..$64.00 

MalhraiatHia Par . , $26.50 

Real Cotole Pae. $40 00 



HOME 


COMI 


ATARI BOO 

«<»8K 



ATARI GOO-1 6K 


ATARI 1 SOO-GAK 


Call for price and availability on these 
two new Computers from Atari. 
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aSK ffiSTA 

A8K ... 

G-4K — sase” 


110 Uiik 
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1020 40 Cul Fblnter/Plutiei 
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B50 Inlertaee Hadulr. 
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CK4IB Huna Maua^er Mil. . 

CX4I9 Beokkeepei Kit . 

CX4f 1 Ediicaept Kit . 

CX4B3 Pro^atfimri KM 
CX4*Jl ComDiiialcatar Kit 
CX7IQ1 Eareirainei KH.. . 

EnvilallMI W Prngramrainfl J.. 
InellaliHI to PriiflramiBinfl II. 
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4003 Aesemblei Ediioi ....... 

ei2l MklO Afaembter. 

SI26 Micia Suh 

405 PHni lEA 1 

4019 PihklHcttneJ ... 

803b Atari Witter 

404 Wur-d PraceliUI . 

5054 Vbflcahr. 

atari 
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Centipede 

l>e(rndei. 

fiafasian 
Miiiile Canimaild 
Star Raideit 
Caverns al Mar^ . 

Dig Dug. . . . 

Donkey Rang. 

E.T Phone Home. 

Eastern Fraal |i941| . 

QIX... 

Superman 111 . . .. 

Star Tnt!i 
Aaiei Pride. 

Boiketball . 

Carapuler Cheu. 


$429 00 

ON-LINE 

JaurlHr-pkrf 

$27 00 

-nan-E4iaii Ham 

CBS 

M-tary shuiH iiui 

. I32.O0 

189 00 

Suhpurn 

$37 00 

h-rarv Kiatni 

132 DO 

$74 00 

Wirard aad Pftnc ‘nt 

$24 UD 

H'lajy Anlii4 

$32.00 

$269 00 

nie Nest Siefl . 

134 00 

H-iaJV Fall 111 

132 00 

$464.00 

Khhdii Aileioid 

122. DO 

htirk Sfaad 

15 49 

$159.00 

Main kail ark 

131 00 

EPVX 


11$4IH 

Trogger 

131 M 

Ctuih, 1 rumble tt Chump 

124 00 

$16.00 

Cia» Firr | HUM| 

13* OD 

C^iypE nl thr ,ElFidead 

$24 00 

5*4 00 

SomeOn-UMt Piodat li ate avaiUble 

Cuiir Hil Ha 

1I6.0U 

.$195 «0 

6ii Apple and IBM Call lai lalntmatum 

llatmiHin * Hyii 

$16 00 

$139 00 

SVNARBE 


Invayain t Iruin 

114 OO 

$54.00 

File Manage! BOO pliw 

$69 00 

King Aithui'a Herr 

$24 00 

. $229.00 

Ctiirken IRUMl 

$34.00 

Miialnr i Imerii 

1I6.0U 

5*9 DO 

Pkidc PriaMba(RPMi 

$34 00 

Hevrur al Rige* 

$24 OD 

518.00 

Claim Jkrtigei [HOM> 

$34 00 

Wk Dehrl 

llb^Hl 

530 00 

shme IHOMI 

$34 OO 

Star Warriar 

$24 00 

. 530 00 

Shaimii iROM i 

$34 00 

Irmple Apihai 

$24 00 

.. .143 00 

haleclm |ROM| . 

1.94 DO 

■ tpper Rrarhev uj Apabai 

iJb UO 

.. .$47 00 

Dodge Racer [C/D| 

12*00 

SPINNAKER 


169 00 

Naulilua{C/Ul .. 

12* DO 

Srtcnipri TTiiopi,eJi 

134.00 

$k4.l» 

Shadow Wmld iC/U] 

$36 00 

Snnapri lTH«pia]f 

$54 OO 

llDl.Oft 

Survivor (C/ni 

$26.00 

face Hakei 

124 DO 

$72:00 

I>felbp CC7D) 

$26 00 

SEnry Morhine 

$74 .DO 

$79.00 

Nee* omaacer tC ^U] 

. $26.00 

[>e1ta Dialing 

145 DO 

..SII4.fH 

PhaTuhTCaraF 1C/0| 

$26.00 

Rhymes *ad Hlddlei 

121 DO 

.$]S4.00 

Fort Apoeolvpae IC/D] 

12*00 

Kindei C i^mp 

121 UD 

$3100 

133.00 

Page 6. 

Aioembler. 

Disk Manogei 

119.00 

130 DO 

124 DO 

ROKLAN 

Wuofd al War LRIlMl 

DelHHe Im-adei iRDMl 

$.34.00 

139 DO 

133 00 

□ATASOFT 


Gut r [ROM] 

$34 DO 


Teal FormatErT 
Family Budgeler.. 

Cariem FrorU 
Family CmK 


Outlaw.-. 

Hbtv Grail . 

Player Piano . . 
Keyboard Organ. 
Number Blari . .. . 
FrogmaEter . . .. 

747 Land Slmulaii 


$33.0It 
$24.00 
$33.00 
$32.00 
$33 00 
CAU 
139 00 
$39.00 
$33 00 
$39.00 
133.00 
129.00 
124 DO 
129 DO 
..$23.0U 
. 134 WJ 


.$18.50 
$18 50 
..$24.00 
. $11.50 
$13.50 
$1B.50 
IJB.SO 
124.00 
. $18.10 
$18.50 
$13.10 
$18.50 
$11.50 
$13.50 


Pacilic Caau Highway 


TuviUe Buga. . . 
Sfaniiring Arrade 
ClowiE and Balhm 
Graphic Mailer. 
Graphic Cpmeeami 
Mi<T4 Painvet 
Tern Wirord 
Spell Wiraid 
BHhop'ii 
Sanda ol Egypt 
WEHm Shuttle 


Atari Voice Bui. 

Apple Vain 8ai 

MEMORY 
Ahlon 32K Ram . 

Aalort 48K Ram 

Aalm I38K Ram 

lolec 33K Board 

tnrac 4BK Board . .. . . . 

Imec UK Board i4D0 oidy] 

WiCO 


125.00 
.$25.[>Q 
125 00 
$35 00 
125 00 
$30.00 
$13 00 
$21.00 
$74.00 
$64.00 
$25.00 
$25.00 
$25. DO 
$29.00 


$114 0 

$144 0 


FIRST STAR 

Aitio Crboir 

SIS 5 

Minwr 49el 


$24 95 
$24 95 


124 45 


1179 00 
117900 


Aygda Trackball 
AtanyviC Traekbwlt 


1B9.0 
$139.0 
$349. □ 
$74 P 
...199 0 
11440 

$24.9 

. $26 .9 
.$54.(1 
$55 P 
$16.0 


HuaaEao. 

Hailer BtavFep 

L.J.K. 

l.rllei'Pelted 40/80 L td Uii k $ [04 00 

|.eitfr PerlecE 40 Lul Ham 
letter PerirrI no CdI Kam 
Data (Vrlect 40/80 Cnl Uiik . .$79.0 
Mad Met if $2l 95 

CALL FOH APPtC/C J.K PKdDdLTS 
BIT 3 

BO Cul (:ard lor Alai i 80U 137 9.00 


We also stock software by- 
Adventure International, 
Eduwarei, Crcaiive Soft¬ 
ware. Dorsett Educational, 
IDSI, Romox and Artworx. 
Call for details and prices. 


computer mail order eas^ 


Circle 123 on Inquiry card. 


IN PA, CALI-{71 7)3e7-SS7S 
dept EOI , A77 E, Third SC- Will lam Apart:, PA 17701 

Noriik, nadrpdril onC.O D. ordeft. Pre-paidordei* reeeivaheeihippng withla lhftJFSCun|jnrfiia|tJiirted States DellyflV Zone. w8h no writing period kiE rertilied ch«t ka OE mUnevarderi. Add 
3X tmioimiun l3.Q0> chbuping and handling UD all C.O D ardcEi. Latger ihhpmettta mavtegatrr addOtanaJ chazgea Nv and PA rnidenla add lai All itema uibieet lo availahillty and prtre 
chartfe. MOTE; We Muck namifaciuiet'i and third gany wNwate lot mptt all congiuteri oo Ihe ffluiket. CaH ladav fVi udi 































































































Software Review 


Solarsoft 

A Design Package for Solar Buildings 


Winslow H, Fuller 
Equinox Inc< 

The Granite Block 
Peterborough, NH 03458 


Designing efficient passive solar residences and small 
office buildings is a complicated process. Although the 
basic principles of passive solar design are simple, their 
successful execution requires a thorough understanding 
of their physics and practical application. The four pro¬ 
grams in the Solarsoft package enable the experienced 
architect/engineer or owner/builder to fine-tune the 
design of any passive solar building. The following is a 
review of the four programs, 

Sunpas 

Sunpas is an interactive program that can quickly 
estimate the auxiliary (or backup) heating requirement 
and solar contribution ("percent solar") of a passive solar 
building. The program uses monthly correlations devel¬ 
oped at the Los Alamos Scientific Laboratory (LASL) in 
Albuquerque, New Mexico. This Solar Load Ratio 
method has become the standard estimation technique in 
the solar industry and is described in detail in the Passive 
Solar Design Handbook, voL 2, (DOE/CS-0127/2), 
available from NTIS (National Technical Information 
Service), 5285 Port Royal Rd,, Springfield, Virginia 
22161. 

The method uses the Solar Load Ratio (SLR) as the 
main parameter for estimating building performance. 
The SLR is the ratio of solar gains absorbed by a building 
in a given period of time (usually a month) to the heat 
lost during the same period. From this, the program cal- 


About the Author 

H. Fuller h a licenced professional engineer and a principal 
in the architectural and engineering firm of Equinox !nc. in Peter¬ 
borough, New Hampshire. He has analyzed hundreds of passive 5oJflr 
buildings for Equinox and for several state and national design competi¬ 
tions. 


culates the Solar Savings Fraction (SSF), which yields the 
auxiliary heating requirement. The SSF is the building's 
"solar savings" divided by its "net reference thermal 
load." For most buildings, the net reference thermal load 
is the load on an equivalent building without the passive 
system, and thus the SSF is in fact the percent that the 
solar system contributes toward the heating of the 
building, 

Sunpas is menu driven. A setup menu specifies the re¬ 
quired input data, including building heat loss, internal 
heat gains, shading, and location information. 

The "climate responsive takeoff" menu asks the user to 
define each building surface as to type (solar or 
nonsolar), area (width and height), and overall u-factor 
(heat-loss coefficient). If a surface is solar, the user must 
specify its azimuth and tilt, solar absorption, night in¬ 
sulation R-vaiue (resistance, or measurement of the 
tendency of a material to retard the flow of heat), two 
key fixed shading overhang parameters, and one of five 
user-defined monthly shading patterns. 

The "ground responsive" heat-loss menu allows the 
designer to specify heat loss with reference to a constant 
temperature source such as the earth—a nice feature. Al¬ 
though the heat-loss value may not be entirely accurate, 
it gives a good approximation of basement heat loss when 
the ground temperature is accurately estimated. 

The "infiltration and perimeter" menu asks only for the 
total building volume and the average air infiltration rate 
in air changes per hour (AC/hr). The AC/hr value is im¬ 
portant because it is generally a large part of the total 
heat loss. Average uninsulated houses have values ap¬ 
proaching 1.0 AC/hr, while superinsulated houses are 
near 0,2 AC/hr. If there is a slab instead of a basement or 
crawl space, the perimeter heat loss can be defined in this 
menu section by the length of the exposed perimeter and 
a single heat-loss coefficient. 
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COMPUTER £r EQUIPMENT 

DISCOUNT PRICES < BUY DIRECT 


It's simple. . . . Since 1978 

CALL & SAVE MONEY MICRO MANAGEMENT 

SYSTEMS 


1 - 800 - 841-0860 

CONVENIENT ORDER ENTRY 


PARCEL DIVISION DEPT, NO, 1 
ae03 THOMASVILLE RD. E, 
CAIRO, GA. 31728 
OA. INFO. 912-377-7120 


GA. 

INFO 


912 - 377-7120 


Micno 

MAIMAGEIVIEWT 

SVSTFIVIS 

TRS-80 



comm odore 

lAJa, ^nppu pnnnu pnnPa 


VIC 64 COMPUTER. 9CALL 

VIC 20 COMPUTER. 4CALL 

VIC 1541 DISK DRIVE. ICALL 

VIC 1530 DATASETTE. tCALL 

VIC 1525 PRINTER. tCALL 


MODEL 12.SCALL 

MODEL 16. SCALL 

MODEL III. SCALL 

COLOR COMPUTER. SCALL 

We carry complete line of TRS-BO Computers, 

ALL TRS-00'S ARE PURE RADIO SHACK EQUIP. 



MODEAAS.$CALL 


EPSON 

PRINTERS 

MX-80 PRINTER. SCALL 

FX.80 PRINTER. SCALL 

MX-100 PRINTER. SCALL 


OKjOAIA 


PRINTERS 


ML 80.tCALL 

ML e2A.tCALl 

ML 63A.tCALL 

Ml B4P .tCALL 


ML 92P. fCALL 

ML 93P. •CALL 

PM 2350.... fCALL 
PM 2410. ...fCALL 


We carry many more 
products. ..ICALL 


\^ibatim‘ 


DATALIFE 

DISKETTES. 


SCALL 




SMITH 

CBRONA 


TP-I DAISY WHEEL PRINTER 

• LOWCOST • 12 CPS 

■ Microprocessor Electronics 

• 10 or 12 Pitch 

• Simple, relioble mechonlsm 


•CALL 


Panasonic. 

COLOR 

MONITORS... $CALL 


0 Hayes* 

MODEMS.... •CALL 


A ATARI 


ATARI 000 COMPUTER.SCALL 

ATARI 1200 COMPUTER. SCALL 


QUADRAM 

CORPORATION 



APPLE PARALLEL CARD/CABLE. .":=rTT' .... $CALL 

IBM PC PARALLEL CARD/CABLE. fCALL 

MICROFAZER PRINTER BUFFERS. SCALL 



brother. 


COMPUTER CORPORATrOH 


ACE 1000....tCALL 

ACE 1200...fCALL 




DAISY WHEEL PRINTERS. .... SCALL 


FREE UPON REQUEST 

• Complete Discount Price List 

* Copy of MPR Worranty 


Prices and products subject to 
chonge without notice. 


Circle 298 on inquiry card. 
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At a Glance 

Name 

Sun pas, Sunop, Is wing, and So (gain 

Type 

Monthly SLR correlation method and economic analysis of passive 
solar buildings 

Manufacturer 

Solarsoft fnc. 

FOB 124 

Snowmass, CO 81654 
(303) 927^441 1 

Prke 

S700 for all four programs together; S395 for Sunpas and Sunop 
only; S39S for Tswlng and Soigain only 

Format 

5/^-(nch floppy disk 

Language 

Applesoft BASIC 

Computer Needed 

Apple II Plus With 48K bytes and two disk drives with an optional 
8Q-COlumn printer 

Documentation 

160 pages, in i-nng binder (includes 11 complete examples] 

Audience 

Architect/engineers and owner/builders involved in design of 
passive solar buildings 
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MONTH 


Figure 1: Sunpas can produce a bar chart of the monthly aux- 
iliary heating load and solar saving fraction. 


The "internal gains" menu allows the user to specify 
the average daily level of internal heat gains from people, 
lights, and appliances. These gains partially reduce the 
heating load. The menu also asks for the average thermo¬ 
stat setpoint. This is the setting, weighted hourly, of the 
thermostat. For instance, a 68®? day and 60night set¬ 


ting would yield an average of about 65 ""F. This value has 
a pronounced effect on the total heating load of a 
building and should therefore be selected with care. 

Before running the analysis, the user must ensure that 
the disk contains monthly average climatic data for the 
building site. The data includes the latitude and altitude 
of the site, the monthly average ambient temperatures 
and daily swing {needed to calculate monthly average 
degree-days for any base temperature), and the average 
daily solar radiation. {This information is available for 
some 200 cities in the U.S. and Canada in the DOE hand' 
book previously mentioned. The data disk of examples 
supplied with the software has approximately 15 cities on 
it.) 

You run the program from the analysis set of menus. 
During the calculation phase, the program periodically 
delivers messages of its status so that the user is not left in 
the dark. The calculations usually take less than a 
minute, although the execution time may be longer if a 
large number of passive systems are present. The results 
can be printed directly and saved on disk as well. 

The analysis menu lists three printing options for the 
computed results! the "complete print," which gives 
detailed information for each passive system specified; a 
"partial print," which repeats all important input data 
and all total building results {table 1); and "final results," 
which gives only the monthly SSF and auxiliary heating 
values. 

I find that the "partial print" option is the best, because 
it repeats the input values and gives a nice breakdown of 
heat-loss sources and a summary of the monthly solar 
radiation absorbed. The final monthly results lists the net 
backup fuel requirement, the yearly total auxiliary use, 
and solar saving fraction. The complete printout gives 
the same infomiation, but with the solar radiation data 
listed for each system. 

A Sunpas graphics routine, available from the general 
graphics menu, produces a bar chart of the monthly aux¬ 
iliary heating load, with the solar contribution high¬ 
lighted. Title labeling requires user-supplied graphics 
text-editing software. Figure 1 shows what is possible. 

Sunop 

Sunop accepts input from the Sunpas program and 
either calculates life-cycle costs of the passive solar 
system or determines the optimal mix of energy conserva¬ 
tion and passive solar features for particular design and 
system cost regimes. Additionally, Sunop can graph a 
variety of parameters for presentation. Economic 
variables and analysis menus are used to set up and run 
the program. 

The economic-variables menu allows the user to enter 
or edit default economic values, including financial 
period, down payment fraction, mortgage term, annual 
loan interest rate, discount rate, inflation rate, fuel infla¬ 
tion rate, taxes, maintenance and insurance costs, and 
fixed and variable system costs. The analysis follows the 
method found in the Passive Solar Design Handbook (see 
chapter H and appendix E of that publication for defini- 
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NEW! 3y4” MICRO CP/M® SYSTEM 



fl'rhx t Ricr 


The Mk(r@“One is a professional computer that takes advantage of the CP/M® 2.2 Operating System to 
give the user access to thousands of business programs. Its excellent hardware capabilities are matched only 
by its outstanding software package valued alone at more then $1600. 

All these features, coupled with its remarkable size of 2.75”x8”xl2” and light weight of only 5 lbs., makes 
it an offer hard to beat. 


M[i<S(f@‘='On© Hardware Features 

• 4MHZZ80A® CPU 

• 64K bytes RAM memory 

• 500K bytes 3V4” disk drive 

• Two RS-232 serial ports 

• Centronics parallel printer port 

• Hard disk interface port 

M[i€[f©”On@ Software Features 

• CP/M® 2.2 DOS 

• Perfect WriterTw word processor program 

• Perfect Spellerm spelling chekcer program 

• Perfect CalcrM spread sheet program 

• Perfect FileriM information filing program 


Optional Features 

• Additional disk drives 

• 6MHZZ80B® CPU operation 

• Additional serial port 

• Additional modem port 

• Additional software 

• CRT Terminal {available soon) 

• Hard disk drive (available soon) 


EMS 


Educational 

Microcomputer 

Systems 


P,0, Bax 16H5 • Irvine^ CA 92713 • (714) 553-0133 


CP/M Registered trademark of Digital Research, [nc, 

Z80 is a trademark of Zliog, Inc. 

Perfect Writer, Perfect Speller* Perfect Cak:. Perfect Filer 
are trademarks of Perfect Software* Inc. 


Circle 1S4 on Inquiry card. 























HEAT LOSS BREAKDOWN 


CLIMATE RESPONSIVE 


HEAT LOSS (INCL- GLASS) ^ 712 BTU/HR-F 
HEAT LOSS CNO GLASS) = 549 BTU/HR-F 


SURFACE 

PTU/HR-F 

7. WITH 

7- WITHOUT 

S WALL 

17-2 

GLASS 

2.4 

GLASS 

3- 1 

TRDMBE 

57- 6 

0- 1 

0 - 0 

WINDOW 

134 - 4 

IB. 9 

0-0 

WINDOW 

5 £] - 0 

7-9 

0-0 

W WALL 

19* 1 

2, 7 

3.5 

DOOR 

2.9 

O- 4 

0.5 

E WALL 

17-9 

2-5 

3.3 

WINDOW 

20-2 

2.0 

0-0 

WINDOW 

B - 4 

1-2 

0- 0 

W WALL 

21 - 3 

3.0 

3- 9 

DOOR 

2-9 

O- 4 

0-5 

WINDOW 

d>-7 

0.9 

1-2 

WINDOW 

13. 4 

1 - 9 

2. 4 

GABLES 

17.h 

2-5 

3-2 

B ROOF 

54-7 

7-7 

10 - 0 

N ROOF 

86,0 

12. 1 

15-7 


Table 1: A topical partial print report from Sunpas. 


Net Present Value vs- the Area of Blaming 



GLAZING AREA CSQ. FT-> 

Figure 2* Graphic output of one of Sunop's life-cycle cost runs. 

tion of terms and method of economic analysis). To per¬ 
form the optimization routine, a builder's cost file must 
be created. In it, a user specifies different levels of insula¬ 
tion and their costs for each building component (wall, 
ceiling, etc,). From this information, Sunop can deter¬ 
mine whether it is more cost-effective to add insulation or 
passive solar area, 

Sunop will output results either in table or graph fomn. 
Figure 2 shows probably the most useful presentation for 


life-cycle results. It is a plot of the net present value (dis¬ 
counted savings at current dollars) of a particular passive 
solar system versus the area of the passive system. For the 
building in this example, Sunop shows the optimal size of 
a passive solar system, given the economic assumptions 
in this program run. Another useful option is a printed 
table of annual cash flows for a particular system. 

Tswing 

Tswing is a thermal network analysis program that cal¬ 
culates the temperature at different locations throughout 
a passive solar building on an hourly basis. These loca¬ 
tions are known as nodal points. A heating and cooling 
thermostat can be associated with any node (a maximum 
of two). Engineers will recognize this technique of net¬ 
work or nodal analysis as a generalized method for solv¬ 
ing transient heat flow problems by the implicit finite dif¬ 
ference technique. (In fact, this program is general 
enough to solve many nonsolar heat transfer problems.) 

A thermal network consists of a system of intercon¬ 
nected nodes (figure 3). The user must specify the capaci¬ 
tance (abilily to store heat) of each node and the con¬ 
ductance {rate of heat transfer between nodes) of each 
interconnection. In addition, the user must define heat 
gains from external sources such as sunlight, lights, and 
appliances. Tswing is able to calculate the hourly 
temperatures of each node for up to 14 days and plot any 
node over a 24-hour period. Graphic overlays are also 
possible, 

Tswing is an ideal program for fine-tuning the thermal 
storage mass in passive buildings, In particular, it allows 
the designer to check for living space overheating and 
potential freezing problems in unheated areas such as 
sunspaces. 

Tswing Submenus 

Tswing contains five submenus that help the user to in¬ 
put data and run the program. From the main menu, the 
user can describe the budding either node by node or 
zone by zone. Most novices choose the zone menu 
because it prompts the user for specific values and then 
automatically creates the matrix for the analysis. The ex¬ 
perienced user usually selects the node-by-node menu 
because it is quicker. The user must define, in addition to 
building-related data, the weather data through the 
weather menu. Finally, the run menu is used to set up and 
perform the actual hour-by-hour analysis. 

The zone menu is divided into three sections. The zone 
section prompts for such data as number of zones, floor 
area, thermal capacitance, exposed-wall area, volume, 
and heat-transfer coefficients. The mass section prompts 
for the number of nonwater thermal mass units and the 
number of their layers and amount of surface area, as 
well as the heat-transfer coefficient between them and the 
house air. The water section asks for the number of water 
mass units and their diameter and height, as well as 
various heat-transfer details. 

The node menu requires that the user enter data via the 
submenus of capacitances, conductances, and constant 
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Another Modem Good Enough Tb Be Called RIXON 

Circle 395 on fnauliv card. 


The Rixon PC212A Card Modem 


The Rixon PC212A... 

The Perfect Modem 
For Your IBM® PC 
...Only ^495 

The Rixon® PC212A offers you the only 300/1200 BPS full duplex 
modem witb auto dial and auto answer that plugs directly into any of 
the IBM PC® '* card slots. Because the Rixon PC212A was designed 
specifically for the IBM PC. it is loaded with user benefits. 

The PC212A eliminates the need for an asynchronous communications 
adapter card and external modem cable, this 
alone saves you approximately $190. The 
PC212A provides an extra 25 pin El A RS232 
interface connector, a telephone jack for 
alternate voice operation, and a telephone line 
jack for connection to the dial network. 

Without question, the PC212A is the 
most user friendly, most reliable, and 
best performing modem for your 
IBM PC. An internal microproces¬ 
sor allows total control, operation, 
and optioning of the 
PC212A from the keyboard. 

A user friendly HELP list of 
all interactive commands is 
stored in modem memory for 
instant screen display. Just a 
few of the internal features 
are auto/manual dialing from 
the keyboard, auto dial the 
next number if the first 
number is busy and instant 
redial once or until answered. 

In the event of power disrup¬ 
tion £1 battery back-up pro¬ 
tects alt memory in the PC212A. In 
addition, the PC212A is compatible 
with all of the communication pro¬ 
grams written for the Hayes 
Smartmodem™‘^such as 
CROSSTALK.™+Also available 
for use with the PC212A is the 

Rixon PC COM I,tm a communications software pro¬ 
gram (Diskette) and instruction manual to enhance 
the capabilities of the PC212A and the IBM PC. PC COM 
1 operates with or replaces the need for the IBM 
Asynchronous Communications Support Program. The pro¬ 
gram is very user friendly and provides single key stroke control of 
auto log on to multiple database services (such as The Source as well 
as log to printer, log to file transfer and flow control (automatic inband 
or manual control). PC COM I is only $59.00 if purchased at the same 
time as the PC212A. The PC212A comes with a 2 year warranty. For 
more information contact your nearest computer store or Rixon 
direct at 800-368-2773 and ask 


for Jon Wilson at Ext, 472, 


RIXON INC. 

2120 Industrial Pky., SQver Spring, Md. 20904 
301-622-2121 TWX 710-825^71 TLX 89-8347 


IBM is b registered tradecnarh or the 
lAterDational Business Machine Corp. 
Hayes Smartmodem is a product of 
the Hayes Stack ™ series, a 
registered trademark of Hayes 
Microcamputer Products luc. 
CROSSTALK is a trademark of 

MiciDstuf luc. 

PC COM 1 is a Lradciuark of 
Rixon luc. 

The Source is a servicemark of 
Source Ttlecampuiutg Corp. 
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Figure 3: Tswing deBcribe^ a building as a thermal network of 
heat conductances and capacitances. 



Figure 4: Tswing enables a user to test the effect of various 
parameters such as airflow rate on a solar design. 


loss. Next, the user defines other important parameters 
that describe the operation of the building through the 
following submenus; movable night insulation, internal 
heat gains, thermostat setpoint, and solar distribution 
patterns, 

A nice feature of Tswing is that as many as five dif¬ 
ferent solar distribution patterns can be defined and then 
varied in the run sequences. Thus one pattern may con¬ 
sist of radiation for a south-facing window with an over¬ 
hang, another for a south-facing window without an 
overhang, another for a 30-degree skylight, another for 
an east-facing window, etc. 

The weather menu requires the user to define the am¬ 
bient temperatures and solar radiation for as many as 
fourteen days. In the solar radiation section, the user is 
able to enter hourly radiation values from sunrise to 
sunset for each of five different surfaces. These surfaces 
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who are reputable, and whose products, services, or information we feel would be of interest to you. Direct 
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book purchased after fulfilling membership obligation, and 
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editions, hBed with useful, up-to-the-minute information 
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Figure 5: So/gflm computes the heat gained by a building as a 
result of the sun's rays passing tfirowgli its windows. 

must correspond to the five different solar distribution 
patterns mentioned above. Actually, a user needs to enter 
only the total daily radiation and the number of sunlight 
hours. Tswing will compute the values automatically in a 
sine-wave pattern with the peak at noon. The hourly am¬ 
bient temperatures are entered in a similar fashion. The 
same sine-wave auto-entry feature can be used here as 
well. The user needs to enter only the average 
temperature and the daily temperature swing. 

Before the actual simulation can start, the user must 
first define the initial temperatures of each node (default 
values are 65 ®F), the number of days in the simulation, 
and the specific display format on either the screen or the 
printer. The selection of the number and type of days is 
very crucial. For instance, the user can define a clear, 
cold day and a cloudy, cold day, etc. Then by simply 
changing the order or number of days, the user can 
quickly "see" the building's performance in all possible 
weather scenarios. 

At this point, the user is ready to begin the simulation. 
The best way to do this is to print the results first 
(selected nodal hourly temperatures and net backup heat¬ 


ing and/or cooling load) and then rerun selected parts of 
the simulation for graphic presentation. An unfortunate 
limitation of the software is that only one day can be 
graphed. It is possible, however, to overlay different 
simulations (as in a parametric study) on one graph 
(figure 4). This is an excellent feature to have when you 
are presenting different options of a design to a client for 
review. 

Solgain 

Solgain calculates the dear-day solar gains on the 
twenty-first of each month. It calculates, from the 
horizontal and overhang size, incident and transmitted 
radiation through single- or double-glazed windows, 
with varying shading coefficients, orientation, and tilt, 
Solgain menus prompt for some 16 input parameters. 
These include the window's latitude, angle from the 
horizontal, azimuth, shading coefficient, heat-transfer 
factor, dimensions, and fixed and adjustable overhang 
details and dimensions. 

Solgain displays results either graphically or in table 
form, A nice feature is its ability to plot hourly solar 
gains {figure 5). The user has the choice of selecting any 
two of the following solar radiation components: inci¬ 
dent, incident (shaded), transmitted, or transmitted 
(shaded). 

Conclusion 

The Solarsoft package is a tour de force for quantifying 
passive solar building performance. The Sunpas, Sunop, 
Tswing, and Solgain programs are the state of the art In 
microcomputer estimation techniques. Our architectural 
and engineering firm regularly uses the Sunpas and 
Tswing programs to analyze and fine-tune the passive 
solar buildings we design and are consulted about. They 
are a quick and inexpensive alternative to mainframe 
simulation methods.* 
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The Acfvertising Council is the biggest 
advertiser in the world. Last year, with 
the cooperation of all media, the Coun¬ 
cil placed almost six hundred million 
dollars of public service advertising. 
Yet its total operating expense budget 
was only $1,147,000 which makes its 
advertising programs one of America's 
greatest bargains... for every $1 cash 
outlay the Council is generating over 
$600 of advertising. 

LI.S. business and associated groups 
contributed the dollars the Ad Council 
needs to create and manage this 
remarkable program. Advertisers, ad¬ 
vertising agencies, and the media 
contributed the space and time. 

Your company can play a role. If you 
believe in supporting public service 
efforts to help meet the challenges 
which face our nation today, then your 
company can do as many hundreds of 


others—large and small—have done. 
You can make a tax-deductible con¬ 
tribution to the Advertising Council. 

At the very least you can, quite easily, 
find out more about how the Council 
works and what it does. Simply write to: 
Robert P. Keim, President, The Adver¬ 
tising Council, Inc., 825 Third Avenue, 
New York, New York 10022. 


I ^ Public Service of This Maga^tne 
<Sinal & The Advertising Council 

The cost of preparation of this advertisement 
was paid for by the American Business Press, 
the association of specialized business public 
cations. This space was donated by this 
magazine. 
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IBM Perfonaf Computer 


rNTERNAL DISKS FOH IBM 

I Tendon Intornal SCALL 

I Tendon Intornal Di5l(-320K SCALL 

HARD DISKS FOR IBM 

■ Complete 5 Meg Systems from SI 550 
I Mull i-computer Network Syslems. 

QUADBOARO FOR IBM 
I Includes 64K to 2S6K additional memory 
I Serial & Paraller Port and Calendar Clock 

PRINTERS FOR IBM 

I STAR and EPSON . &CALL 

NEC 3550 Spinwnter . ECALL 


APPLE 


MONITORS 

I Med Hi Res-Green Coinrex . . $89 

I High Res-Green BMC from .$69 

High Res-Color PGS. SCALL 

Matches IBM PC 
I Low Res-Color-Taxon Vision 1 ... SCALL 
High Res-Color-TaKon VJsion 1 .. SCALL 
High ReS’Green-Taxon. SCALL 


CORVUS 


First D3SK DRIVE includes controller, DOS I 
3.3, cables and manual . SCALL I 

Second DISK ORJVE with cable . SCALL | 

APPLE to EPSON card and cable 
APPLE TO GEMINI card and cable 

Z eO CARD. .SCALL 1 

RAM CARD .SCALL I 

Printer Interface Cards.SCALL I 

Graphic Printer Interface Card . SCALL | 
Graphic Spooler interface Card 
available with ^QK to E4K 


LEADER in MAIL ORDER PISCOUNTSII 


433-5184 


TcsMODiHiRsKTDisR 

Systems come with 100 day warranty 


D 


[3AVONG 

Systems, hnc. 


FOR IBM, APPLE U AND APPLE lit 
SPECIFY INTERNAL/EXTERNAL 

6 megabyte hard drive'.SCALL I 

12 megabyte hard drive.SCALLI 


HARD DISKS from $1689| 

SCALL 

. SCALL 

SCALL 


I 5 Megabyte Hard Dnve , 

ID Megabyte Hard Drive 
20 Megabyte Hard Drive ... 

Add 5. 10 or 20 Megabytes of storage to your TR$-80 Model 1,Model II. Model III, 
Model 12. IBM. Apple, Atari, Heath. Zenith, Intertec, S1Q0 Osborne, Eagle 
Commodore 64, Xerox. Superbrain, Z&9/90. DEC LSi—11. NEC PC-8001, and more 

One or several computers can share A HARD DISK 
_Ask about OMNINET for your Appfe or IBM PC. 
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True Decenders 

S u per Sc ri ps i t- S ub &cri p t- U nderl i n i ng 
Friction and Tractor 
Prdgramabie Line Spacing 


99% Compatible wilh software written 
tor No. 1 Printer. 

High Res. 8i1 Image Block Graphics 
Backs pad ng-Do u bleetrike-A n d More 
5, 6, B 1/2, 10. 12 and 17 Pitch 
Free 2,3K Buffer 


Extpnd<ed 5 iK f 6 }Monlh^ Factory Wjfrjinly..-FR E P 


Gemini 10 £9 inch Carnage) Friction and Tractor . . 
Gemmi 15 f15 inch Carnage) Friction and Tractor . 

Serial Interface ..'... 

Apple Card and Cable... . 

Commodore Interface . 


SCALL 
SCALL 
. .. SCALL 
... SCALL 
.SCALL 


Call and ask about the new High Speed Printers By Star Micronics. 


COMMODORE 64 

VIC 20-DISK DRIVES-MONITORS 
DATASETTES-SOFTWARE 
ACCESSORIES 

Call For Current Pricing Information. 


PRINTERS 

TCS has the LOWEST PRICES on IN-STOCK PRINTERS 


MATRIX PRINTERS 

EPSON-MX a FX MODELS 
C.ITOH B510/TEC^PMC 
DMP 100 
DMP 200 
DMP 400 
DMP SCO 
DMP 2100 
ANADEX 950 t-A 
CENTRONICS 352/353 
OK I DATA PRINTERS 

PRINTER CABLES AND INTERFACES AVAILABLE, 

CAUL FOR CURRENT PRICING INFORMATION. 


LETTER QUALITY PRINTERS 

C.ITOH F'lD £40 CPS) 

DAISY WHEEL tl {RS) 

NEC 3519-3550 
NEC 7710-7730 
BROTHER COMREX 


$1444 

Wilh standard 40 track 
deubie density drives 
Over 340,000 bytes 
includes TDOS 


$1644 


With 2 dual headed 40 
Irech db|. density drives 
Over 730.000 bytes 
Includes DOSPLUS 3.4 
(Si50 value) 


Fully assembled and tested systems that are software compalible and tunctianally 
identical to Radio Shack units sold at computer stores for Shundreds more. 

□CONTROLLER BOARDS are high quality double sided epoxy boards wdh gold 
plated contacts 

□ POWER SUPPLY is the finest switching type avalJable. 

□MOUNTING HARDWARE includes power and data cables. 

DDlSK DRIVES are Tandon, the same ones used by Radio Shack...40 track, double 
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3 Controller. Power Supply, Mounlin;g Hardware A two 40 track Tandon Dove $677 

3A Kit 3 but with two 80 track drives (dual 40's).. $S79 

3B Kit 3 but with two 160 track drives (dual BO's). .$1099 

TCS Model ill and Color Computer 

Ask about the Green or Amber CRT for your customized Model HI 


Model III and Color Computer 

Wilh Original 90 day Martufacturer's Limited Warranty. 

Call for durrenl pricing information on the 

Model ll„.Model 16...Model 12...Model 4 

All Radio Shack Equipment shipped fram our store in 
Brady, Texas. 
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1 DRIVE/Double Cabinet 


140 track single sided .. 

Iso track (dual sided 40 track) 
1160 track (dual sided 80 track) 


S249 

S329 

S449 


$259 

$339 

S499 


2 DRIVES/Double Cabinet 

[ 40 track single sided. $469 

I 80 track (duat sided 4D track) $639 

I 160 track (duaf sided 80 track) S849 

I Drives in cab tn els come assembled/tested with power sup ply. Order cable separately 


BARE DRIVES ONLY 
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Iso track (-dual sided 4Q track) 

1160 track (dual sided 80 track) 

18 inch Slirnline sg)./dbl sided 
■ Winchester Hard Doves 5-30 Meg 


SCALL 

SCALL 
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SCALL 
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Smith-Corona® TP-I 

ParalleJ/Serial ........... $535 

TEXAS COMPUTER SYSTEMS 

RO. Box 1327 Arlington, Texas 76004-1327 

TECHNICAL ASSISTANCE 817/274-9221 
ORDEH STATUS 817/277-1913 
TELEX/TWX/Eaaylink ELN 82100790 


800 433-5184 
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Small Systems fnim IBM. 

In business, its often the little 
things that count. And you can 
count on IBM for a lot of them. 
That is, we make a wide range 
of low-cost, easy-to-use small 
computers to help businesses of all 
types and sizes solve big problems. 

Like inventory control, for 
instance. IBM small systems can 
tell you what’s what with your wid¬ 
gets: How many you have on hand. 
How many you need to fill existing 
orders. Where to ship and when, 
ff you want to improve customer 



service, we’re at your service. 

With small systems that help yom* 
sales force match oixiers to inven¬ 
tory, figure a price and guarantee 
a delivery date. (All of which 
helps guarantee a sale.) 

IBM small systems can help 
your marketing manager make price 
changes quickly. And your billing 
department improve cash flow by 
invoicing customers more efficiently. 

When you write your customers, 
you can get letters and reports out 
faster. 

But that’s just 
the Ijegilining. 

IBM has office j 






1 


administrative systems that take 
the work out of paperwork. As well 
as distributed systems that sim¬ 
plify and speed up the process of 
sending information back and 
forth between several locations. 

The point is, whatever your 
problem—sales forecasting and 
analysis, billing, payroll, job esti¬ 
mating, order processing. 



production control, and even 
energy management—its no prob¬ 
lem for IBM. 

We have the 
right small sys¬ 
tem for the right 
job. Anti an 
IBM pro- ^. • 
fessional to 
recommend the 
one best for you. 

Whafs more, 
our small systems 
are designed to be 



easy to learn and use. So you can 
put them to work quickly. 

As your business grows, so can 
your IBM system with more stor¬ 
age capacity, work stations, 
printers and communication lines. 

IBIVI Small Systems come 
with a special feature. IBM. 

IBM small systems come with a 
lot of excellent features. But the 
best feature of all is that they come 
from IBM. Which means you can 
get IBM education, service and 
support. 

For further information on 
IBM small com¬ 
puters for your busi¬ 
ness, call your 
local representa¬ 
tive or IBM’s toll- 
free number below. 
We’ll show you 
that an idea doesn’t 
have to be big to === = 
be great. 



Display writer 


CaU IBM Direct 1 800 631-5582 ExD 104. In llawau/AJaska 1 800 526-2484 ExU 104. 

(Or wnle IBM 7AC/522, Dvpt. INQ-KH, 400 Pond Drive. Franklin Lak«^, %.). 0741T.) 
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The Ins and Outs of the TRS-80 

Color Computer 

Find out how the Color Computer interfaces 
with the outside world. 


Colin I. Stearman 
143 Ash St. 
Hopkinton, MA 01748 


My TRS-80 Color Computer was not home long before 
I was searching through back issues of BYTE to find out 
what was known about the internal workings of the unit. 
My interest aroused by a few excellent articles (see 
references 1 and 2), I was soon "peeking" and "poking" 
around inside my new purchase to find out more. 

This article should further whet your appetite for ex¬ 
ploration by giving you details on how the Color Com¬ 
puter interfaces with the outside world. I have also in¬ 
cluded some other tidbits of information to help you on 
your way to a better understanding of the internal work¬ 
ings. 

The Peripheral Interface Adapter 

The MC6809E microprocessor interfaces with the out¬ 
side world (and some other internal devices) through a 
PI A (peripheral interface adapter) integrated circuit (IC), 
numbered MC6821 by Motorola, The MC6821 pin con¬ 
figuration is shown in figure 1. 

The purpose of the PIA is to enable the microprocessor 
to receive and transmit signals and interrupts from the 
outside world. Because these needs vary so much with 
each application, the MC6821 has been designed with 
maximum flexibility in mind. The IC contains two in¬ 
dependent interface circuits, which are nearly identical in 
operation. Each circuit can receive or transmit as many as 
eight digital signals in any combination (three in, five 
out; one in, seven out; etc.). In addition, each has two 


About the Author 

Co/ju Stearman is a field engmeering rntmager for SosfOM Digital 
Corporation, 


control lines, one dedicated to input and the other selec¬ 
table as either input or output. 

There are actually two PI As in the Color Computer, 
one mainly for accepting keyboard entiy (PIAl) and the 
other for external communication (PIA2). Each PIA is 
assigned four memory locations; PlAl has hexadecimal 
addresses FFOO through FF03 and PIA2 has hexadecimal 
addresses at FF20 through FF23, In fact, only the least 
significant 2 bits of the address are used, along with the 
"chip-select" signal, making hexadecimal addresses FF04 
and FF08 through FFlC for PIAl equivalent to hexa¬ 
decimal FFOO, Also, only the least significant 2 bits are 
used with the other PIAl and PIA2 addresses, 

A block diagram of the input/output (I/O) com¬ 
ponents in the Color Computer is shown in figure 2, The 
PI As receive and transmit signals to the digital-to-analog 
(D/A) converter, keyboard, joysticks, joystick fire but¬ 
tons, cassette port, RS-232C port, video-display genera¬ 
tor IC, analog comparator, audio-output selector, single¬ 
bit sound output {produces sound by switching one bit on 
and off rapidly), memory size jumpers, and interrupts 
used for timing purposes. 

Figure 3 shows the allocation of the I/O and control 
lines of the two PIAs. The function of each of the iden¬ 
tified lines is given in the following sections. 

The Cassette Interface 

Both the incoming and outgoing audio signals are 
passed through signal-conditioning circuits. Data is 
recorded on tape by a frequency-shift-keying (FSK) 
technique. This circuit can be used for many purposes not 
related to cassette storage. The output of the D/A con¬ 
verter is connected to lines PAl through PA7 of PIAl via 
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The inventor of VisiCalc^ the world’s leading software product, introduces 
TKiSoKfer""—the revolutionary way to crunch probiems on o personal computer* 


With VisiCalc, Software Arts™ created an 
entirety new application for personal 
computers “the electronic spreadsheet 
Now Softwore Arts has developed 
TKiSolveo another entirely new and 
different application for personal com¬ 
puters—the problem solver Business and 
financial problems. Scientific and engi¬ 
neering problems. Architectural and build¬ 
ing design problems. Any kind of problem 
you can dream up, in any area. 

What's so revolutionary about that? 

Simply this: the power of the TKlSolver 
program comes from the ease with which 
you can set up problems, vary assumptions, 
find solutions, and display results. All the facilities 
needed to solve the problems—simple or complex- 
are built-in, and need not be developed. Once you 



hove stated your problem, simply enter 
the known values, then solve the problem 
with a single keystroke. 

For even easier problem solving use 
a TKJSolverFbck™ in which models for 
solving common problems in such areas 
as finance, engineering and education 
have already been formulated by 
professionals in these fields. 

There is no software product in exis¬ 
tence that solves problems as quickly, flex¬ 
ibly, and easily as TK!Solver-The Problem 
Cruncher™ In fact, no other software prod¬ 
uct even works the way TKlSolver does. It 
is a necessity for personal computer owners. See 
for yourself. Visit your nearest computer store for a 
demonstration and find out how much you can do with 
a personal computer when it thinks as flexibly as you do. 


Software Arts" 

27 Mica Lone, Wellesley, MA 02181 

TKlSolver, IK iSo I ver Pock and TKlSolver-The Problem Cruncher are trademarks of Softwore Arts, Inc. Software Arts is a trademark of 
Software Arts, Inc and Softwore Arts Products Corp. VisiCalc Is o trademark of VisiCorp. Copyright © 1983. Software Arts, Inc. All rights reserved. 


Circle 418 on Inquiry card. 


BYTE May 19B3 439 







PEfKPriERAL 


&ND [ 
PAO [ 
PAl E 
PAE [ 
PAi [ 
PA4 [ 
PAS [ 
PAS [ 
PA7 [ 
PBO [ 
PB) [ 

paz [ 

PB3 [ 
P84 [ 
pes C 

PBS [ 
PB7C 
C8l [ 
082 C 
'^ocC 


4(1 ] CAl 

35 lCA2 

31 ] lfiOA 
3Ti]iR^ 

36 ] Rsa 
as Jl RSI 
34 ] ^SET 
II ] DQ 

32 ] Bl 
3i }d2 
ae 3 Q3 
29 3 E>4 
2a ] D5 
27 3lj* 

2G }D7 

25 3e 
24 3 CSl 

23 ] 082 
22 3CS0 

21 3 H/W 


Figure 1; The peripheral interface adapter (MC6821) provides a 
flexible general-purpose interface between any of the 6800 series 
microprocessors and the outside world. 


a scaling circuit. This results in an analog voltage at pin 5 
of the cassette socket. This voltage varies from 55 
millivolts (mV) to 1.126 volts (V) in 17-mV steps. Out- 
putting numbers from 0 to 63 onto the upper 6 lines of 
P1A2 will set the voltage. To demonstrate this, connect a 
voltmeter or oscilloscope (set to direct-current coupling) 
to the cassette output, pin 5, Then enter and run this 
BASIC program: 

10 FOR 1=0 TO 63 

20 POKE 65312,(PEEK{65312) AND 3) OR (1*4) 

40 NEXT I 
50 GOTO 10 

Your meter or oscilloscope will show a slowly rising 
direct current (DC) voltage, which will suddenly fall to 0 
and then start rising again. The result will be a positive¬ 
going sawtooth waveform. The slowness is due to the 
relative slowness of the BASIC interpreter* A machine- 
code routine would be much faster. 

In line 20, multiplying I by 4 shifts the value of I to bits 
2. through 7. Using the AND function with 3 and the cur¬ 
rent contents of the address returns the value of bits 0 and 
1, Use the OR function with the result and the desired 
number, and put the final result back into the PIA, This is 
an important technique that you will see used elsewhere 
in this article. It allows modification of selected I/O lines 
without interfering with others. 

Remember that this output is a voltage signal and that 
no power can be drawn from it. However, it can be inter¬ 
faced with operational amplifiers and other analog 
devices to perforin an unlimited number of control func¬ 
tions, enabling your Color Computer to control a variety 
of analog hardware with the right interface circuit. 
Possibilities include temperature control, model train 



Figure 2: TR5-80 Color Computer input/output system. 

The two PI As are efficiently used to perform all of the I/O tasks 
needed by the Color Computer. The PIAs pass signals that are 
used for functions ranging from keyboard entry to cussefte- 
recorder control to graphic-display control. 



MEY 

D7A-DI0ITAU TO APJ.AU0G 
V DG ^ VIDEO - PI8PL AT (JE N C RATO R 
USB-HOST SIGHIFIOANT BIT 
LSe-LEAST SEBNEFICANT BET 
RAM-RANDOM-ACCESS MEHORT 


eiT 5 1 
BIT 4 

>o/A converter output 
eiT a [ 

BIT I 
BIT 0 J 

fl 5-23 2C OUTPUT 
CABSETTe INPUT 
CASSETTE MOTOR CONTROL 
RB-a32C CARRIER DETECT 

T/S 1 

GM2 

OMl _ VDS 

GMO/INT/EKT 
CSS J 

RAM SIZE 

SINGLE-BtT SOUND 

rs-2321: input 

SOUND enable 
CARTRIDGE INTERRUPT 


JOYSTICK COMPARATOR INPUT 
ROW T '1 
ROW S 
ROW 5 

ROW 4 KEYBOARD 
ROW 3 

ROW 2 left fire BUTTON 
ROW I ) RIGHT FIRE BUTTON 
JOYSTICK AND SOUND SELECT {LSB) 
HORIZONTAL SYNC 


COLUMN 6 
COLUMN 7 


KEYBOARD 


COLUMN 6 
COLUMN 9 
COLUMN 4 
COLUMN 3 
COLUMN 2 
COLUMN 

JOYSTICK AND BOUND SELECT (MSB} 
VERTICAL SYNC 


Figure 3: The PIA pin assignrnents. All available connections to 
the PIAs are used, in some cases for more than one purpose. 
The great flexibility of the MC6821 makes this efficiency possible. 
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■■■ -I'r*^;-::-:-. 

The 
Professional 
Personal 
Computer 

F 

FRANKLIN 

CDHtrurcfl coat^otttriQH 

■ TEXAS INSTRUMENTS .... CALL 

- ALTOS. CALL 

* ATARI .. CALL 

« COMMODORE.. CALL 

DISK DRIVES_ 


HARD DISKS AVAILABLE .... CALL 
APPLE COMPATIBLE 

Single w/Power Supp & 

Shugarl Dr. .S299. 

Double w/Power Supp & 

Shugaii Dr. 59S. 

Conirollercard ..85. 

MICRO SCI 

ASS w/Controller.^99. 

A40 w/Conlrol ler..— .... 466. 

A70 w/ControNer. . 593. 


PRINTERS. 

OKI DATA 


Micron neeOA.$399. 

MicroHne82A .... , 459. 

Micro1ineS3A...720. 

MiGronnefl4£PAR).1149. 

Miomline24lOP;. .2599. 

Micronr}e92. 599. 

Microline 93. CALL 

BROTHER 

HR-T Daisy Wheel - Parallel .. 889. 

HR-I Daisy Wheel Serial . 989. 

Fonns Tractor . . 149. 

STAR MICRONICS 

GEMIN110. ... 399. 

GEMIN115. 559. 

DIABLO 

530, RS a32, Daisy Wheel. 1995. 

630 API-Apple, IBM TRS80 ... 1795. 

520. 1324. 

MANNESMANN TALLY PRINTERS 
MT 160 L.879 


MONITORS & TERMINALS 

usi 

12" HI Res Green $149. 

12" Amber. 1S9. 

SANYO 

12" Black 8 While.123. 

12" Green Screen...135. 

la^Color.. 420. 

13" Color Hi-Res. 555. 

HAZELTINE 

Espiril. 555, 

Espirlt II... 649. 

AMDEK 

12" Green.. 159. 

13" Color!... 358. 

Color II Hl-Res. 549. 

Color III RGB Color.. 475. 

TELEVIDEO 

910. 639. 

912. 745. 

925. 525. 

950. 989. 


RICE SLASHER! 


™*^ACEf200.call 


NEC 

JB 1260 12" Econo Green 

HlRes..120. 

JB 1201 12" Green Screen 

HI-Res wi Sound.159- 

JC 1201 12'Color. 349. 

JC 1203 12" Hi-Ree Color 

ForlSM PC . ... . 799. 

Cable for IBM PC.. ., , 19. 


ACCESSORIES 


SORRENTO VALLEY ASSOCIATES 
App'L-ceche 256K Memory . . $995. 
SSM 

ASTO Apple Serial UO Card .. . .. 129. 
AP10 Apple Parallel i/O Card ... 75. 

AlO II. 164, 

TG PRODUCTS 

Game Paddles... 32, 

Joy Stick.44. 

ORANGE mCBO 

GRAPPLERPLUS.139. 

KRAFT SYSTEMS 

JOYSTICK.49. 

MPC PERIPHERALS 

Bubble Memory ... NEW ... 679. 
16K Memory Board for 

Apple II.82. 

32K Memory Board tor 

Apple II.. 139. 

Parallel Printer Card for 

Apple II .. 72. 

Upper and Lowercase ROM_19. 

PFtOM-IT. Eprom Tor 

■he Apple II. 99. 

Serial Input/Output Card 

for Apple n.. 119. 

16/32K Expansion Memory 
Board... . 125- 

M&R ENTERPRISES 
SUP R TERMINAL 80 

Column Video Board. 269. 

PRACTICAL PERIPHERALS 
Microbuffer II 16K for 

Apple II. 239. 

Microbuffer II 32K for 

Apple II.. 279. 

8K Serial Buffer tor 

Epson printer ..129. 

15K Parallel Interface 

lor Epson Printer..129. 

MICROSOFT 

Z-BO Softcard for Apple. 249. 

MOUNTAIN COMPUTER 

CPS Multifunction for Apple... 165. 

The Clock for Apple -. 235. 

Romplus.. 119. 

Rampius 16K tor Apple_ 135. 

Ramplus 32K for Apple.152. 

Music Syatem lor Apple.319. 

Rom Writer tor Apple..... 139. 

SEATTLE COMPUTER 
64K RAM + tor the IBM PC .... 365. 
128K RAM + for the IBM PC. . 529. 
256K RAM + for the IBM PC... 769. 
CALIFORNIA COMPUTER SYSTEMS 
AsynchronDus Serial 

Interface. 145. 

VIOEX, INC. 

Videoterm. 289. 

SofivideoSwitch,.. 29. 

Inverse Chip...24* 

Enhancer II. 119. 


SOFTWARE FOR CP/M_ 

Crosstalk. MICROSTUF .$162* 

Supercalc.SORCIM. 205, 

TheWOrdPlus. OASIS. 119. 

Spellbinder . LEX1SOFT . 279, 

TyMakerll. LIFEBOAT ... 219- 

S u pervyze. EPIC SOFTWARE115. 

Condor III.CONDOR .. 799* 

ASHTONTATE 

dBase II. 499. 

MICROPRO 

Wordstar... CALL 

Mallmerge. CALL 

Calcs tar.CALL 

Datastar. . CALL 

Supersort.CALL 

Spellstar. — CALL 

Inf 03 tar..CALL 

Report star. CALL 

MICROSOFT 

FortranSO. 369. 

Macro 80 .. — 169- 

BasicCompiler.. 319. 

mLi/MATHfmufSiMPSO.219. 

Cobol 80. 595. 

Basic 80 . 299. 

Edit 80. 98. 

mu/LISP/mufSTAR SO.175* 

Muitl Plan . *Atso 

Available For Apple.__ — 205- 

SOFTWARE DIMENSIONS* INC* 
Accounting Plus.... CALL 


SOFTWARE FOR IBM_ 

Write On . DATA MO ST.. $99* 

Condor ll..CONDOR. 449, 

Crosstalk...... MICROSTUF.. 105* 

MalhMagic . .. ISM.75* 

The Tax Manager MICROLAS.,. 195, 

d Base 11.ASHTONTATE 499. 

SORCIM 

Supercalc .. 205* 

SuperWriter. 295. 

Spell guard. 229- 

SELECT INFORMATION SYSTEMS 
Select Word Processor 

wfSuperapeli. 369. 

VISICORP 

Visioalc 256K Version .. 185. 

Vi a i tren df V i slpi lot.. 235. 

VI side*. 185. 

Visillle. 235. 

Desktop Plan I. 249* 

MICROPRO 

Wordstar.CALL 

Mailmerge. .CALL 

Spellstar...CALL 

I.U.S. 

Easyspeller. .... 139. 

Easyfiler. 289* 

Easy writer ll. . 269. 

SOFTWARE DIMENSIONS. INC* 

Accounting plus.CALL 

CONTINENTAL SOFTWARE 
The Home Accountant Plus.... 119. 


SOFTWARE FOR APPLE _ 

BRODERBUND 

Serpentine .. $29. 

Chopllfier ..29. 

MICROSOFT 

Typing Tutor H.18- 

Adventure . 25. 

"Fortran fiO. ... 165. 

A.LDS ., .100. 

'BasicCompiler. ... 315. 

fnu/MATH/mu/SlMP80 . 200. 

Olympic Decathalon.. .25. 

‘Cobol 80 . 595- 

MfSorl. 156. 

Softcard Premium System_ 599, 

Time Manager... 119. 

VfSiCORP 

Vislcalc . ... 209. 

Visiterm ... 85. 

Vlsiplol. 169. 

VIsidex... 209. 

VisitrendiVisiplOt .. 249. 

VlsifUe. 209. 

VIsischedule. 249. 

Desktop plan II. 2G9. 

MICROPRO 

‘Calcstar ..CALL 

*Datasiaf.CALL 

‘Supersorl. CALL 

‘Wordstar,.... . . CALL 

‘Mailmerge.CALL 

‘Spellstar.CALL 

Infoslar.CALL 

Peportstar...CALL 

SORCIM 

Spellguard. 229. 

SOUTHEASTERN SOFTWARE 
Data Capture 4.0.58. 

EDU-WARE 

Step by Step. prOG. DESIGN 59. 

Datafa^. LINK SYSTEMS 149. 

dBase 1. ASHTON TATE. 499. 

CALL FOR MORE APPLE 
SOFTWARE!! 

Note: Apple \s a registered trade¬ 
mark of Apple Computer, Inc. 
CfPM Is a fegisiered trademark 
of Digital Research 


MODEMS _ 

HAYES MICROCOMPUTER 
PRODUCTS 

Smart modem. .$229. 

Smart modem 1200 . 599. 

Micromodem M w/Terrn. Pgm... 310. 

Micro modem 100. 325- 

Chronograph. 199. 

NOVATION 

Cat,.. 169. 

D-Gat... .. 165. 

Auto Cat.. 293. 

Apple Cat II. 309- 

Apple Cat II ^212. CALL 

J-Cat.... 135, 

103/212SmartCat. 499. 


WE ACCEPT * MONEY ORDER • C O.D. - CASHIERS or CERTIFIED CHECK 
* PERSONAL CHECK fallow 10 days to clear) - BANK WIRE TRANSFERS 
- VISA MASTERCARD (add 2%J 

Add 2% for shipping, handling & Insurance [S5 min.) Calif, residents add 6% tax. AH 
equipment is new, comes with manufacturers guarantees. PLUS we guarantee il lor 
30 days and pay shipping charges on any returns. All equipment aubjett to price 
change & availability without notice. Check quantity discounts. 



mail 
comp 


9434 Chesapeake Drive ■ San Diego, CA 92123 

ORDERS ONLY: 800-752-1341 
CALIFORNIA ORDERS: 619-277-8002 
INFORMATION: 619-277-8006_ 
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BYTEK’s SECOND GENERATION 
UNIVERSAL (E)PROM 
PROGRAMMER-SYSTEM 15 


Features: 

•Bipolar PROMS, 

► Micros - (8748 a 8749) 

* i/O - 6 baud rates, 13 formats including 
Intel lec, Tentronix and Motorola, 
i EPROMs, {2708 - 27128) 

■ Gang option - programs eight at once. 

► Remote control option. 


PROGRAMS 
OVER 250 
DEVICE TYPES 


functions: crc-ram 

DISPLAV DEVICE DATA LOAD DATA 
EDIT RAM DATA COMPARE F 

DEVICE PROGRAM FILL MEMOl 

TYPE SELECTION BLOCK M0\ 




COMPARE FIELDS 
FILL MEMORY FIELD 
BLOCK MOVE 
DIAGNOSTICS 
and more. 


'COMPUTER SYSTEMS CORP 


2283 S. Federal Hwy. 


Delray Beach, FL 33444 


(305)2722052 


DECADES OF SERVICE 


Washington Computer Services 

97 Spring St., MewYork, MY 10012 *"«"*“ “ 'x* 

TOORDEfi: Callourtoll-freanumber: (800)221-5416. In NY State and 
for technical information: (212) 226-2121. Hours: 9 AM-5:30 PM (EST) 
Monday-Fridav TELEX: 12-5606 CABLE: WASHCOMP NYK 

hfEC APC 

8086- 16 bit processor; Two 
a^'DSDD disk doves; 128K 
RAM (to 64DK): green or RGB 
PERFECT FOR; Screen, 

Word PrDcessIryg 
CAD/CAM graphtes 
(1024 x1024 resoludon) 

DataBase Management 
Accounting 

Chang Lab's Microptan 
IBM emylations 
CP^M-a6, MSDOS, UCSDP 

This new state-of-the-art work 
station out-performs t^^^'AKnn 
aU others near its ^OOUU. 

price range. (One dtsk drhret green) 

NEC COMPUTERS AND MONITORS Con'tracriifP-07220 

PI r A CCI Do nol conluse us with mail order dsalers. We are a full servicBdistribulor 
rLCMOC! servmg ihe daia prucessing & Installalion needs of business ■& Indus!ry 
from micros to mainframes. System houses, educaiional institutions & goyemmental agen¬ 
cies given special consideration. Leasing available. N.V. State ageecies, eiunicipalilies, 
and scheols—call us for infermatiefl en our 0 ,G.S, term contracls on hardware & software. 

Pleasa call 1.0 make an appoirumenT lor demonsEraiion at rnis $xtratir£ilfiarv coniputerai nur shpwrtKirn. 
Prices subjecl to change wimout noiice, can lor talesE prices Prices include 2% cash discount. N.v 
residents add sales Eax. GP/M“ is a trademark of Digital fiesearcfi. All sales sublet to our standard 
sate condiUons {available m requesi). Above prices do no1 include cusionnizailciri or installation, 



speed regulation, and servomechanical-positioning sys¬ 
tems* Applications are limited only by your imagination. 
The cassette port also contains a relay contact for start¬ 
ing and stopping the recorder. The contact is rated at 0.5 
amperes (A) at 6 V. It is completely isolated from all 
other computer circuits and can therefore perform any 
on/off function you wish, within the current and voltage 
limitations just noted. Figure 3 shows the PIA connection 
for this relay. To close the relay use: 

POKE 65313, PEEK(65313) OR 8 
And to open it use: 

POKE 65313,PEEK(65313) AND 247 


All kinds of possibilities should spring to mind for this 
simple digital output, including 'Veaction-timing'' games 
and on/off control of lights, motors, and other electrical 
devices through interfacing relays. 

The RS-232C Interface 

This port interfaces with the outside world in a serial 
fashion, as does the cassette port. However, the voltage 
levels are consistent with the EIA (Electronic Industries 
Association) Standard, which says that a I is any voltage 
from —3 to —25 V and a 0 is any voltage from +3 to 
+ 25 V. (However, RS-232C inputs to the Color Com¬ 
puter should not exceed plus or minus 12 V.) Figure 3 
shows you where the RS-232C lines connect. Notice that 
Carrier Detect is on an interrupt line. The associated con¬ 
trol register could be configured to enable this signal to 
cause an interrupt, if it were necessary for your program. 

The Color Computer has a subset of the available 
signals in the RS-232C standard. They are Data 
Transmit, Data Receive, Carrier Detect, and Signal 
Ground* The Color Computer owner's manual will give 
you the pin locations. Transmitted signals from the Color 
Computer are at approximately plus or minus 10-V 
levels. 

The functions of all signals, with the exception of Car¬ 
rier Detect, are implied by their names. Carrier Detect is 
a signal sent to the Color Computer by the other device 
(modem, etc,) to say that the device is there and ready. 

You can output data through the port by connecting a 
9-V battery between Signal Ground and Data Receive. 
Put the negative side of the battery to Signal Ground. 
Then, type LUST to output your program through the 
port output line (put your oscilloscope on the line if you 
have one), and the OK prompt will reappear. If the pro¬ 
gram is long, it might take a while because transmit speed 
is only 600 bps (bits per second, or about 60 characters 
per second) using LLIST. 

RS-232C data is transmitted seriaily as one 0 start bit, 
seven data bits (least significant bits first), a 0 for bit 8, 
and two 1 stop bits, A total of 11 bits are sent for each 
character. The 'at-rest" condition of the line is a 1. 

On power up, the serial-transmission rate is set at 600 
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STATE OF THE ART 
MEMORY SYSTEMS 


512KB SINGLE BOARD IBM MEMORY W/RS232-C PORT 


• Addressable as a contiguous block in 64KB increments thru 1 megabyte. 

• On board parity wnth interrupt on parity error. 

SINGLE QTY. PRICE: $795,00 

MEM DISK I Allows memory to emulate disks. Increases system performance!! 
FREE with purchase of memory. 



64KB SINGLE BOARD EXORCISER 
I, U, AND ROCKWELL 
SYSTEMS 65 MEMORY 


• Parity checker on board. 

• Addressable as a contiguous block in 4K increments with 
respect to VXA or VUA. 

• Pin to Pin compatibility, 

SINGLE QTY. PRICE; $250.00 





512MB TO 2MB SINGLE BOARD 
MULTIBUS MEMORY 

• Pin to Pin MULTIBUS compatibility for both 8 bit and 16 bit 
systems, 

• On board parity with selectable interrupt on parity ERROR. 

• Addressable up to 16 megabytes. 

SINGLE QTY. PRICE; 512KB $ 895.00 

1MB $4495.00 




64KB SINGLE BOARD 
SlOO MEMORY 

Addressable as a contiguous block in 4K word increments. 
Battery back-up capability. 

Functions with on-board refresh. 

SINGLE QTY. PRICE; $250.00 


256KB TO 1 MB SINGLE BOARD 
LSI 11 MEMORY 

• On board parity generator checker. 

• Addressable as contiguous block in 256KB increments 
through 4 megabytes. 

• Battery back up mode. 

SINGLE QTY. PRICE: 250KB $ 595.00 

512KB $2650.00 

1MB $3995.00 


DON’T ASK WHY WE CHARGE SO LiTTLE, ASK WHY THEY CHARGE SO MUCH. 



Chrislin Industries, Inc, 

31352 Via Colinas • Westlake Village, CA 91362 • 213-991-2254 
TWX 910-494-1253 {CHRISLIN WKVG) 
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bps to be compatible with Radio Shack printers* You can 
change this rate by putting parameters into hexadecimal 
addresses 0095 and 0096* The first holds the most signifi¬ 
cant byte. Initially the value is 87 (0 in 0095, and 87 in 
0096), generating 600 bps. Experiment with different 
numbers, and you'll find that the speed can be varied 
from 110 to at least 4800 bps. An 18 will give 2400 bps, 
and 180 results in 300 bps, for example. 

Many RS-232C interfaces are commonly implemented 
using a universal asynchronous receiver/transmit ter 
(UART) 1C. This takes care of all timing and synchroniz¬ 
ing. A UART has the capability of receiving and 
transmitting data simultaneously. But the Color Com¬ 
puter doesn't have a UART, so these functions must be 
performed by software, requiring some pretty fancy pro¬ 
gramming. However, 1 can demonstrate here that the 
Color Computer is capable of transmitting at various 
rates through the RS-232C port. 

The program in listing 1 is in machine code and will 
continuously send a character you type, at the rate you 


select. It uses a machine-code loading technique described 
in the Color Computer BASIC manual. No heed is paid 
to the Carrier Detect or Data Receive lines for this 
demonstration. Repeating the character triggers your 
oscilloscope, allowing you to study the waveform of the 
data. Remember, it transmits the character in ASCII 
(American National Standard Code for Information In¬ 
terchange). 

Study the flow diagram in figures 4a and b to see how 
the program works. Delays are developed using loops in 
machine code similar to FOR. , .NEXT in BASIC. Small 
delays can also be created using the NOP (no operation) 
machine-code instruction, which causes the microproces¬ 
sor to do nothing for two machine cycles, or the BRN 00 
(branch never) instruction, which uses up three machine 
cycles. 

The Color Computer runs at 0.895 MHz, making each 
cycle last 1,117 microseconds (/is). The machine-code 
routine must delay the program for 93 machine-code 
cycles times the bps code, between outputs of each bit. A 


Listing 1: Variahle-bps-mte RS-232C transmitter. This demonstration program polls the keyboard for a depression and continually 
transmits the ASCII code for that character via the RS~232C port. An oscilloscope lets you study the resulting waveform. 


5 ClEAfi 25,35(50 

6 DIH RATE(7} 

7 FOE :EEADEATE(I>sNEXT 

E DATA 64,32,16,0*4,2,1 

10 A=3957 
12 AA=A 

17 DATA AP,9F,AO,aO 
19 DATA 27,OF 
21 DATA SI,03 
23 data 26,04 
25 DATA 4F 
27 data 7E,B4,F4 

29 DATA A7,ac,6A 

30 DATA A6,8C,67 

31 DATA A7,&C,66 

32 data 69,sc,63 

33 data 4F 

35 DATA P7,Ft,20 

37 DATA 26,00 

39 data 26,00 

41 DATA 2f,0C 

43 DATA 26,OC 

45 DATA Ar,aC,32 

47 DATA 10,BE,00,08 

49 data A6,aC,4D 

ST DATA S4,02 

53 DATA B7,FF,20 

55 data AD,BC,23 

57 DATA 66,SC,42 

59 DATA 31,A2 

61 DATA 26,EF 

63 DATA 26,00 

65 DATA 12 

67 DATA 86,02 

69 DATA B7,FF,20 

71 DATA 26,0 0 

73 DATA 8K,00,04 

75 data 26,00 

77 DATA 30,02 

79 data 26,fa 

81 DATA AD,ec,06 

S3 DATA AD,SC,03 

89 DATA 6E,SC,A5 

91 DATA 8£,00,03,12,12,30 ,02 

93 DATA 26,rA,E6,8C,t5,C0,01 

95 data 27,Ot,26,00 ,be,00,06 


96 DATA 12,12,30,B2,2e,FA,6E 

97 DATA 8C,EE,39 
96 DATA LAST 

99 JBlHT"LOALir(G HACHIHE CODE-,--" 

100 PEAD HEXS 

102 IF HEX5=*LAST- THFK 150 
105 GCSUB 1000 

110 IBINT-ADDEESS;“;A,"DATA: "iHFXS?" 

120 POKE A,BITE 
125 A=A+1 

130 IF A>4095 ThEK FEINT^CDT OF MKllORT";lND 

135 GOTO 100 

150 E=IHTCAA/256) 

155 fOKE 275,P 

160 POKE 276,AA-B*256 

165 FBIPT"COD£ ENTEY COrPIETE" 

166 INPtlT-<fiFTUBN> TO C0ETIPUF“3AS 

170 CL£:PBIKT"EAUD FATE SELECTIOW" 

171 FRIHTa36,“0 - STOP":PFIKiaes," 1 - 150" 

172 pRIKTa'10C,"2 - 300** 

173 PRrNTal32,"3 - 600" 

174 PRI!) Ta 164 ,*4 - 1200" 

175 FRIl(Td»196,"5 - 2400" 

176 PRIMTi22e,"6 - 40 CO"rPRJN 1 ^ 2 60,"7 - 9600* 

177 ERTPTa32C,-SPEED"i 

178 INPUT BD 

179 IF BD<0 OF BD>7 THEN 177 
ISO IF BD=0 TKFN CIS;END 

190 CLS 

192 IfiIHTa230,"PRESS AN I KEY TC" 

193 FRINTa262,“TPAHSWIT ITS CODE" 

194 PPINTa292,"<bREAK> TO SET SPFED" 

200 POKE 4001,EATEtED) 

210 A=USRC0> 

220 GOTO 170 

1000 IF 1EN<HEX$)>2 TREK FRIKT"DATA E!?P0E"iESD 
1005 UP=ASCtHEXS) 

1010 LO=ASC(RlGHTS<HEXS, 1)3 
1015 BITE=0 

1C20 IF UP>64 and UP<71 THEN EYTE=^t OP-55) * 16 i GOT01050 

1025 IF DP>47 AND UP<5e THEN PYTE^(UP-40J♦16:GOT01050 

1030 PRINT-DATA ERROR: -;REX& 

1040 FND 

1050 IF 10>64 ANE L0<71 THEN EYTE=BYTF+tLO-5£);RETURK 

1060 IF L047 AND L0<5S THFN PYTE=EYTF+(IC-4B ): HETUfiN 

1070 GOTO 1030 
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Presenting the 

ONE PRINTER 



for letter-quality work, high-speed drafts, and graphics, too. 


■p 1 Toshiba’s unique 24-pin 

± J.OOv^ matrix printer works with 
most micros on the market to deliver capa¬ 
bilities you won’t outgrow. At 100 CPS, it’s 
twice as fast as a daisy wheel printer and 
turns out perfectly formed characters with 


PI350 w/th Toshiba's quick, quiet, accurate 
sheet feeder. 



our fine 8-mil pins and overlapping dots. 
Draft quality output climbs to 192 CPS. And 
our all-purpose printer also creates high- 
resolution graphics that are dot- 
addressable at 180 X 180 per inch. 

You get crisp originals and up to 4 copies 
on letter sheet paper or continuous forms 
from 5" to 15" wide. Of course, the P1350 
with Qume Sprint 5 emulation has all the 
industry-standard features including multi¬ 
ple fonts, pitches and line spaces. And any 
feeding system, including our optional 
integrated sheet feeder. 

See this high-performance, ultra¬ 
reliable, reasonably-priced printer in action 
at your Toshiba dealer. Or contact us for 
details. 

1 - 800 - 648-5000 

Ask for Operator iff 98 

In Nevada, call 

1 - 702 - 329-9411 

In Touch with Tomorrow 

TOSHIBA 
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(4a) 


(4b) 



Figure 4a and b; Variable-bps-rctte flow diagram showing a 
variable delay subroutine (4b) used to minimize storage space 
consumption. The main routine i4a) could be tnodified to 
transmit one 5fop bit if desired. 


CARTPHOOEr 
(CPU isr 


D/A output C 


MC14S29S 

IN 3 

''dd 

IN 2 

OUT 

]N1 

OND 

INO 


A 

& 8 


SELECT ^ 

SELECT 
(US OP 

ENAOLE O- 


1 


Figure 5: i4ui^io-sigTT^J-5e/erf multiplexer. A solid-state analog 
switching IC is used fo route audio signals from one of three 
sources to the television modulator. The second half of the IC is 
used for selection of the joystick signals. 


subroutine is used to create this time delay, resulting in 
the equation: 

bps code X 93 X 1,117 = delay rn microseconds 

The bps code for each desired rate is computed by: 

bps code = maximum bps/required bps 

In this program, the maximum bps is 9600. The variable 
bit rates and codes are shown in the following table. 
After each bit is loaded into the output port, this delay is 
called and the associated data-rate output results. 


Data 

Bps 

Required 

Actual 

Rate 

Code 

Delay 

Delay 

150 

64 

6,67 ms 

6.65 ms 

300 

32 

3,33 ms 

3.32 ms 

600 

16 

1.67 ms 

1.66 ms 

1200 

8 

0.833 ms 

0.831 ms 

2400 

4 

0.417 ms 

0,416 ms 

4800 

2 

0.208 ms 

0.208 ms 

9600 

1 

0,104 ms 

0.104 ms 


The Audio Interface 

When you use Color BASIC's sound-producing in¬ 
structions, audible signals are routed through the televi¬ 
sion modulator to your television speaker. Complex 
sounds generated by the game cartridges may also be 
directed to the speaker. The switching is performed by 
one half of a dual four-channel analog multiplexer 
(Motorola MC14529B), The other half Is used for the 
joystick inputs described later. The MC14529B selects 
one of four analog sources to switch to the output, based 
upon a 2-bit binary code. The IC can also be totally 
disabled by making P1A2, line CB2, equal to 0. Figure 3 
shows the PIA outputs that feed to this IC. Figure 5 
shows the logic circuit that accomplishes this switching. 

There are only three sources of audio signals (AUDIO 
ON, SOUND, and a game cartridge), so the fourth line is 
unused. To select the audio multiplexer, P1A2, line CB2, 
must be a 1, and the right code must be output from 
PIAl, lines CA2 and CB2. The following table shows the 
audio-select ion-code combinations and their effects, 

PIA2 PlAl PIAl Resulting 

CB2 CA2 CB2 Output To 

Television 

10 0 D/A converter 

10 1 cartridge 

1 1 0 cassette 

111 not used 

To set and clear P1A2, line CB2, use: 

POKE 65315,(PEEK{65315) OR 8) 

POKE 65315, {PEEK(65315) AND 247) 
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*TurboDOS is a regfsterecf Trademark of Software 2000 
**C/PM rs a registered Trademark of Dig/tai f?esearch, fnc 


^CMC 8/16 
SuperSystem 




CMC INTERNATIONAL 

11058 Main Bellevue, WA 98004 f206| 453-9777 Telex: 152550 SEATAC 


Turbo DOS *,CP/)VI‘* and CP/M-86** 
operating systems 
Floppy and hard disk drives 
SuperNet, local area networking, 
accommodates up to 16 users with 
6 MB to 52 MB storage 
All stand-alone models utilize 7S0K 
to f-9 MB storage and can be field- 
upgraded to SuperNet status 


All 8-bit SuperSystems are easily 
upgraded to our new 8/16'bit system 
which features Intel's 80186 Processor 
and full CP/M-86 compatibility 
"Perfect Writer” word processing 
standard with all models. 

Generous dealer and OEM discounts 
6 month warranty 

National on-site service in over 150 cities 


Circle 95 on Inquiry card. 
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Listing 2: BASIC sound-generator program. The D/A converter 
may he used fo produce audible sounds if you switch the digital 
number fed to it. This program demonstrates the technique. 


10 POKE 65^95,0 

12 POKE 65315,PEEKt653l5)008 

14 POKE 6528 1,PEFK(65281 )ANI> 24? 

16 POKE 652a3,PEEK(652B3)ANI> 247 

20 POKE 65312,0 

30 POKE 65312,252 

40 O0T020 


To set and dear PlAl, line CA2, use: 

POKE 65281, (PEEK(65281) OR 8) 

POKE 65281,(PEEK(65281) AND 247) 

To set and dear PIAl, line CB2, use: 

POKE 65283,{PEEK(65283) OR 8) 

POKE 65283, {PEEK(65283) AND 247) 

Listing 2 shows a demonstration of the use of the D/A 
converter to generate a sound. This program switches the 
D/A converter lines from 0 to 255 and sends the resulting 
square wave to the television speaker. To increase the fre¬ 
quency of the sound (BASIC is rather slow), the 
microprocessor is run at the dual speed, as described in 
the articles in the references, (This technique may not 
work on your Color Computer and should never be used 
on disk-based systems.) Even so, the resulting sound is a 
low-frequency buzz and not the clean sound made by the 
machine-coded SOUND instruction. 

Finally, it's worth mentioning the existence of a single¬ 
bit sound output. P1A2, line PBl, is normally configured 
as an input. However, it is connected to the same point as 
the audio multiplexer output, as shown in figure 5. 
Therefore it is possible to reconfigure the port to make 
PBl an output and send bit-stream sound to the televi¬ 
sion. Imaginative programming in machine code should 
create some interesting sounds from this output. Care 
should be taken when using this feature to prevent con¬ 
flicts between this output and the one from the multiplexer. 

The Joystick Interface 

In the section on the cassette interface, I discussed how 
an analog signal can be obtained from the Color Com¬ 
puter under program control. It may have occurred to 
you that it would be nice to also have the unit read in an 
analog signal from outside. Not only can your Color 
Computer do this, but it can do it for four different 
analog signals! This is because the joysticks develop two 
analog signals each, depending upon the up-down, left- 
right position of the stick. But the range of the analog in¬ 
put signal is 0 to +5 V, so care should be taken not to ex¬ 
ceed either of these limits. 


If analog signals are to be read in by the Color Com¬ 
puter, they can be connected to the joystick pins and read 
by the JOYSTK instruction. Don't forget, though, that 
you must execute a JOYSTK(O) before reading any other 
joystick input (see the Color Computer BASIC manual)* 
The joystick selection is made by PIAl, lines CA2 and 
CB2, as shown in the following table of joystick input 
selection codes. 


PIA2 

CA2 CB2 


Resulting 
Input From 


0 0 right joystick (side-to-side motion) 

0 1 right joystick (up-and-down motion) 

1 0 left joystick (side-to-side motion) 

1 1 left joystick (up-and-down motion) 


With the information in the preceding table, you 
should be able to write a BASIC routine to perform the 
successive-approximation A/D conversion and read the 
analog value at any one of the analog ports. The 
possibilities for this capability are endless. Some that 
quickly come to mind include using your Color Com¬ 
puter to monitor indoor/outdoor temperature, monitor 
and analyze weather variables, and digitize and display 
analog waveforms like an oscilloscope wave. 

Just as the cassette output provided a digital output 
signal via the motor control relay, the two joystick inputs 
can be used to enter digital inputs to the Color Computer. 
The "fire" push buttons on each joystick change the con¬ 
tents of address FFOO from 255 (or 127) to 254 (or 126), as 
described in the Color BASIC manual. The alternates to 
each number are due to the comparator being input into 
PA7 (the most significant bit) of this address; this bit 
could be a 1 or a 0. 

The push buttons ground the input lines when pressed 
and are therefore digital inputs. Any digital input that 
goes from short to open (such as a relay contact) can be 
connected to these inputs and read by a program in the 
same way as described for the push buttons. Because 
there are two inputs of this type, the Color Computer 
could be made to read any 2-bit digital input, thus giving 
you four possible combinations. 

Conclusion 

From this article you should have some insight into 
how the Color Computer connects to the outside world. 
The microprocessor in the Color Computer is a powerful 
device, capable of performing many interesting and 
useful tasks. A better understanding of the I/O structure 
is essential if you want to take full advantage of these 
capabilities,! 


References 

1. Ahrens, Tim, Jack Browne, and Hunter Scales. ‘ What's Inside 
Radio Shack's Color Computer?*' March 1981 BYTE, page 90*130. 

2. Baker, Woody. "A Closer Look at the TRS-80 Color Computer." 
October 1981 BYTE, page 334'340 


44S May 1^63 © BYTE Publications Inc 







Lyco Computer Marketing & Consultants 


TO ORDER 

CALL US 


TOLL FREE 800-233-8760 

In PA 1-717-398-4079 


DUST COVER 
with Purchase of 


ATARI 800 48K .... $489.00 
ATARI 400 64K .... $349.00 

FREE CATALOG with over 60 manuf. for ATARI 

ATAR11200 64K RAM... $CALL $ 


ATARI 

o A WiimoT Comrnkjnrcaiions Company 


ATARI HARDWARE 

BIO DISK DRIVE...$419,00 

410 RECORDER...,,$75.00 

1010 RECORDER..$75.00 

850 INTERFACE.. .$164.00 

PACKAGES 

CX4e2 EDUCATOR..$119.00 

CX 483 PROG RAMIAER.... $54.00 

CX488 COMMUNICATOR.$219.00 

CX419 800KEEPER.$189.00 

KX71 04 ENTERTAINER.$69.00 

NEW RELEASES 

MINER 204der.$29.75 

ZAXXON...$29.75 

CHOPLIFTER ROM...$32.75 
CRISIS MOUNTAIN... $25.95 
WARLOCKS REVENGE. ..$25.95 
HOME ACCOUNTANT... $59.75 

MONKEY WRENCH 2.S52.7S 


I MONITORS 


NEC JBt260.„..... 

... 51 25.DO 1 

NEC JB1201.. ... 


NECTC1201 .... 


AMOEK 300G ... 


1 AMDEK COLOR 1.... 



1 MODEMS 


1 ANCHOR MARK!.. 

..579.00 

1 ANCHOR MARK II....... 


HAVES SMART. 

......5239.00 

HAYES MICRO II .. 


CAT...,.... 

5144.00 1 

J-CAT..... 



PERCOM DISK DRIVES 

SINGLE DRIVE AT88.$359.00 

ADD ON.$289.00 

SINGLE DRIVE 40S1.$479.00 

ADD ON... $329.00 

DUAL DRIVE 40S2.$845.00 

DUAL HEAD SINGLE DRIVE 44S1 ... $649.00 
DUAL HEAD DUAL DRIVE 44S2 ...$989.00 


SAVE - PRINTERS 

PROWRITER..$375,001 

NEC 8023A.$439.00 

SMITH CORONA TP1 ...$569.00| 

VIC 20 & VIC64 INTERFACING AVAILABLE 


DISKETTES: In stock 


ELEPHANT. 

.$19.25 

MAXELL MDK. 

$32.75 

1 MAXELL MDIt... 



STARWRITER.$1475,00 

PHJNTMASTER. $1675.00 

PRINTER CABLES 

for Atari 

CITOH —.$35.00 

EPSON.$35.00 

NEC....$35.00 

OKIDATA.$35.00 

SMITH CORONA.$35.00 


OKIOATA S2A . . S410.00 

OKIDATA 83A... $639.00 

OKIDATA 64 .. $i 029.00 

OKIDATA TRACTOR,.,. .$63.CXJ 


BUSINESS SOFTWARE 

VISICALC....5159.75 

LETTER PERFECT........_$115.75 

LETTE R PERFECT ... ROM ... $1 59.75 

DATA PERFECT.. .575,75 

TEXT WIZZARD...... .$79.75 

SPELL Wl Z2AR0.. $64.75 

FILE MAN ACER 800* ..$69.75 

ATARI WORD PRO.....$109.75 
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In the teginning, there was the 
printer. 

And right on its heels came the 
first printer breakdown. 

Unfortunately, the first printer ser¬ 
vice call didn’t happen nearly so 
quickly thus creating downtime - 
a problem that still plagues users 
today. 

What's the answer? Non-Stop- 
Printing from'IWlog. 


TWo heads are better than one. 

Most dot-matrix line printers use 
only a single print head. That’s 
fine - unless something goes wrong 
with the head. Then you’re out of 
busine^ until a service representa¬ 
tive shows up. 

On the other hand, theTrilog 
TIP-300 uses an exclusive two- 
headed system. Both 150 1pm print 
heads run simultaneously Giving 


you a total output of 3001pm. 

Should one print head temporarily 
fail, the user simply flips a switch 
and the remaining head continues 
printing at 150 Ipm. 

Now that’s Non-Stop-Printing! 

Dual heads offer another advan¬ 
tage, too. lastead of being pushed 
to capacity like most single heads, 
each Trilog head runs at a 50% 
duty cycle. This makes them much 


Non-Stop;Prmtiiig 
advance since the p 






more reliable than conventional 
print heads. 

Advanced innovation isn’t just 
in our heads. 

That’s why we also gave Trilog 
printers dual tractors. They not only 
stabilize the paper and minimize 
friction, but allow the paper to move 
forward and backward. This gives 
you plotting capability and lets you 
generate forms. U>u can also print 


bar codes. Plus business and engi¬ 
neering graphics. 

Five printers for the price 
of one. 

Besides graphics, the TIP-300 
gives you four other types of print¬ 
ing; standard data processing char¬ 
acters. Letter quality characters that 
approach the sharpness of folly 
formed characters. And two versions 
of compressed characters for paper 


savings and special formats. 

For more information contact- 
Trilog, Inc., 17391 Murphy Ave., Irvine, 
CA 92714. Or call toll free in the 
continental U.S.. except California: 
(800) 421-7164. In California call 
(714) 549-4079. TWX (910) 595-2798. 

Non-Stop-Printing starts with 

ItrIlogI® 


The singjie greatest 
finter was invented. 




















A Conceptual Approach 
to Real-Time Programming 

Yow can use various real-time programming techniques 
to turn a lazy computer into a real worker 


If you have worked with a word 
processor or played a game of 
Asteroids, then you have used a real¬ 
time program. And if you have ever 
wanted to collect data in your home 
or laboratory or control something 
using a computer, then you've needed 
a real-time program. 

Indeed, any situation in which 
events happening in the logical world 
of the computer must interact in a 
timely fashion with events happening 
in the outside world requires real¬ 
time programming. Furthermore, us¬ 
ing efficient real-time programming 
techniques even when a particular job 
does not absolutely require them is 
always good practice. A program 
that spends equal time on computa¬ 
tion and output can run almost twice 
as fast if it's based on a real-time ap¬ 
proach. A well-crafted real-time pro¬ 
gram can be written in a high-level 
language, do its job, and still be loaf¬ 
ing while a poorly designed assembly- 
language program doing the same job 
barely keeps up. Finally, skills devel¬ 
oped in writing real-time applications 


About the Author 

Craig W^ss is a cardioitascular physiologist. 
He began writing real-time programs in 1969 
using a Digital Equipment Corporation PDP-8. 


Craig R. Wyss 

Department of Physiology, 51-40 
University of Washington 
Seattle, WA 98195 


programs can be transferred directly 
to systems programming—all multi¬ 
user operating systems are real-time 
programs. 

This article presents a conceptual 
approach for defining real-time prob¬ 
lems and specific programming tech¬ 
niques for solving them. All real-time 
programming jobs involve three or 
more of the following subjob types: 

•Data collection—This subjob class 
includes reading the keyboard, read¬ 
ing analog and digital inputs, etc. All 
real-time programs collect at least 
some data, and usually this task is 
their first priority, 

•Data analysis—Analysis may be as 
simple as monitoring the input data 
for special values or as complex as 
performing Fourier transfonns on 
blocks of data. As a general rule, the 
time required for data analysis 
depends on the input data: for exam¬ 
ple, in a word processor the time re¬ 
quired to deal with an input character 
calling for a block move is much 
greater than the time necessary for 
data analysis on most characters. 
•Data display—Display includes not 
only output to a video display or 
printer but also any outputs—digital 


or analog—used to control events in 
the real world. Outputting results 
may be a high-priority job (if, for ex¬ 
ample, the computer is in a control 
loop) or a low-priority job (as in 
word processing, where keeping up 
with the keyboard is much more im¬ 
portant than displaying characters). 
•Data storage—Writing results to a 
mass-storage device is logically 
equivalent to displaying data, but it is 
practically different in that data 
typically has to be transferred in 
blocks. Thus, data storage is an ultra- 
high-priority task during the actual 
transfer but is at the bottom of the 
pecking order most of the time, 

Batch-Programming Approach 

The normal or batch-programming 
approach to these four sub jobs is to 
do them serially, i.e., wait for input, 
analyze it, and provide an output. 
The problem with this approach is 
twofold. First, peripherals are much 
slower than microprocessors so that a 
vast amount of time is wasted waiting 
for input or output devices to set their 
READY flags. Second, a batch pro¬ 
gram that may have plenty of time to 
analyze data, output results, and get 
back to the top of its loop when deal- 
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How Can A Software 
Make Operating 
Your CP/M' Micro 
Easier? 



Plug In MENU/POWER!® 

CP/M is a fantastic operating system. 

Too bad it's so hard to use. 

If you Ve like most new owners of 
CP/M-based computers, just learning 
how to use the fundamental commands 
IS hard enough—let alone trying to get 
extra handholding and learning sessions 
from your busy dealer. That's frustrating! 

Solution. Plug in a brand new, exciting soft 
ware called MENU/POWER! It simplifies j- 
CP/M commands and utilities so much, jp 
even a first-time computer user won't ' 
be embarrassed to put his hands onto 
the keyboard. 

What MENU/POWER! 

Does. 

It's an ingenious menu-driven 
utility package that demystifies 
CP/M, doing all the housekeeping 
for you. 

No more PIP, STAT and other unde¬ 
cipherable commands to deal with. 

No more typing errors with alphabet- 
soup file names again. MEN Li/POWER* 
numbers all the disk files. All the user has 
to do is pick the file number and CP/M is fed 
the file names. 

And no more glitched disks, too* 

In Plain English! 

From a screen menu of about 20 commands, 
pick the number to COPY, ERASE, SPACE, TEST, RE¬ 
COVER, RENAME, RUN, COMPARE, TYPE, SIZE, 

PROTECT, UNPROTECT, etc. Your computer feeds 
the file name automatically* No more typing errors* And 
you can even run programs from the numbered menu. 

MENU/POWER! includes a special program that lets you lock 
sensitive files, so that only you can access them* Without the 
secret PASSWORD which you can 
create and change at will, no prying 
eyes will ever know your secret 
file even exists. 




Making Friends With Your 
Computer. 

Let's face it. Whether you're a beginner or 
veteran computer-user, you bought your 
CP/M-based computer to make life and 
business easier for yourself. 
What better reason for buying MENU/ 
POWER! It makes friends with the CP/M 
for you, controlling it to 
you enjoy the ease of computer use 
every day of the year 
Just plug in the MENU/POWER! 
disk and it's ready to go. The menus 
are automatic, so there's no set up or 
installation needed. 

Haw Td Get MENU/ 
POWER! Fast. 

You don't have to spend another 
day wrestling with CP/M* 

MENU/POWER! costs 
only S149. (In Calif, add 6 y 2 % 
sales tax), COD, VISA and Master- 
card orders are welcome. Call our toll 
free number today. (MENU/POWERI 
is available for all CP/M-based com¬ 
puters and CP/M conversions, includ¬ 
ing IBM PC.) 
COMPUTING! also offers a more 
powerful software package of over 
50 utilities, called POWER!, which 
costs only $169. 

Call Today! 

Free: (800) 428-7825 Ext. 9€H 
In Ca: (800) 428-7824 ExL 96H 
Dealers and Oem's: (415) 587-1654 

Ext; H. 
COMPUTING! 
2519 Greenwich, 
San Francisco, CA 94123 
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ing with most inputs can have real 
trouble when it encounters input data 
requiring more extensive analysis. 
The efforts of the real-time program¬ 
mer are directed at figuring out how 
to do useful work when the typical 
batch program is inactive while 
waiting for peripherals or performing 
only simple data analysis. 

The basic ingredients necessary for 
writing efficient real-time programs 
are two powerful programming tools: 
buffering and coprocessing. To il¬ 


lustrate these techniques I will show 
how any real-time task could be ac¬ 
complished efficiently in an ideal 
hardware environment. The secret of 
success is to allow each of the subjobs 
to execute independently, and the 
easiest way to do that is to assign one 
processor to each subjob, as indicated 
here: 

•Processor #1 collects data as it 
becomes available from an input de¬ 
vice and stores it in a first-in/first-out 


(FIFO) buffer. A FIFO buffer can be 
thought of as a pipeline: one device 
puts data into one end of the pipe, 
while another takes data out of the 
other end. 

•Processor #2 gets data, as the data is 
needed or as it becomes available, 
from the FIFO, which is fed by pro¬ 
cessor #1. Processor §2 then analyzes 
the data and passes results to FIFO 
buffers for display and storage. 
•Processor fjf3 displays the data 
placed in its buffer by processor #2. 
•Processor transfers into a local 
buffer data from the buffer that is fed 
by processor §2. When its local buffer 
is full, processor #4 writes the buffer 
contents to the storage device and 
then returns to collect any data that 
processor #2 provided while pro¬ 
cessor #4 was busy. An alternate and 
more efficient approach involves hav¬ 
ing two or more local buffers for pro¬ 
cessor fjf4, which can tell processor #2 
which buffer is available for receiving 
data. 

This scheme is worth studying in 
some detail because it is more subtle 
than it appears. Note that everything 
works asynchronously. Processors 
are doing their job, waiting for a 
peripheral or waiting for data to ap¬ 
pear in their input buffers. Processors 
may be temporarily ahead of or 
behind each other (as, for example, 
when processor #4 needs to write to 
the storage device or when processor 
§2 is performing an especially long 
analysis), but the FIFO buffers take 
up any slack. The only constraints 
are that the FIFO buffers must be big 
enough to absorb all the data gener¬ 
ated by a source processor while the 
receiving processor is doing whatever 
jobs keep it from servicing its input 
buffer and that on the average each 
receiving processor must be fast 
enough to process its input data; time 
lost on long jobs must be made up 
later. Thus, if we all had multiproces¬ 
sor computers, real-time problems 
could be solved simply by parceling 
out jobs and providing mterproces- 
sor-communication buffers. Unfortu¬ 
nately, most computer systems have 
only one processor; the rest of this ar¬ 
ticle describes techniques for making 
one processor act like many. 


* * WE ARE BYTE MAGAZINE'S THIRD OLDEST ADVERTISER * * 


COMPLETE SYSTEMS FOR A WIDE RANGE OF APPLICATIONS, FOR VARIED I 
LEVELS OF SOPHISTICATION. 8 & 16 BIT, S-100 AND NON S-100, SINGLE AND/ “ 
OR MULTI USER, FLOPPY AND HARD DISK CAPABILITY, SOFTWARE, PE¬ 
RIPHERALS, SERVICE AND SUPPORT. 


CO MPU PRO/GOD BOUT SPOKEN HERE: We are proud of our recent des- £ 
ignation as CompuPro Systems Center! We feature the high performance, versatile 
8085/808S dual processor S16 systems with unique version of MP/M that allows 
simultaneous use of both processors. 


NEC APC: The best 8086 system on the market! Gives you more 
for your money! For under £4,000: 8086 processor, two double sided, 
double density 8" drives, 128K RAM, elegant keyboard and monocolor 
display (color optional), MS DOS and/or CP/M 86. 


EPSON QX 10: Truly user friendly. Our entire staff loves this system. You can 
draw pie charts and bar graphs in two minutes with no prior computer experience! 
Incredibly easy and satisfying to work with. For under $3,000: 256K RAM, complete 
VALDOCS software, HASCI keyboard. We also stock HX20, new FX80 printer. 


MASTER MAX: Z80, S-100 with dual 8" drives (Winchester option). Uses Inter¬ 
continental Micro CPZ48CX)0 single card computer. 4 DMA channels & universal 
interrupt controller give great versatility and speed. $2740 includes CP/M. OP¬ 
TIONS; double sided drives, TURBODOS. ICMS slave cards, 220v/50HZ operation. 


IMS MULTI USER SYSTEMS WITH TURBODOS: Z80, S-lOO CP/M com¬ 
patible. Slave cards give each user Z80 CPU. 64K RAM, 2 I/O. No speed degradation 
as users are added! Nationwide service depots. 


GRAPFTICS: MICROANGELO (S-lOO) OR MIRAGE (RS232). Momxhrome or color. 
AUTOCAD: Interactive graphics software for architects, engineers, others. 
HOUSTON INSTRUMENTS digitizer and plotters. 


ESQ 1: Legal time and billing software implemented on our MASTERMAX, IMS or 
GODBOUT. On site training and complete software for MY quad state area. 


PERIPHERALS: CRTS (Televideo, WYSE, Hazelline); dot matrix and letter quality 
printers, S-100 boards & mainframes, floppy disk subsystems (Sbugart, Qume, 
Tandon, Per Sd). Full line of RAM and accessories for IBM PC, 


SINGLE OR DUAL WINCHESTER SUBSYSTEMS: Dual version solves 
back up problems! Implemented for CP/M, Turbodos, TR5 80, IBM PC, Osborne, 
Apple, many others. Very low prices. 


CRQMEMCO DUAL PROCESSOR: ZeO/68000. Also Z80 CIO p. c. 


MODEMS: US ROBOTICS DC Hayes compatible modems at lower prices. 


HAZELTINE ESPRIT III: $795. Televideo 950 emulator, comparable perform¬ 
ance for $200 less! Quantity, OEM and dealer discounts. 


3270 NETWORK: Teletype controllers, printers and terminals. Cost effective. 


CALI OR WRITE FOR FREE PRODUCT SPECS ON ANY ITEM WE CARRY 


WE EXPORT 


Overseas Callers: Phone (212) 448.6298 
TWX 710 588 2844 or Cable: OWENSASSOC 


JOHN D. OWENS Associates, Inc. 

12 Schubert Street, Staten Island, New York 10305 
(212) 448*6283 (212) 448*2913 (212) 448*6298 
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Here’s what you can do! 


We speak 
your language 
and translate 
your software needs 
into efficient and 
Quality Services... 


Data Base Management 

The FORMULA. 

The Application Generator"^ 

This unique software package lets you 
create sophisticated business application 
software without programming. The 
FORMULA builds fiies, reports, updates, 
sorts, and menus and links them all 
according to the user’s specitications, 

I t incorporates features of a data base 
manager, a word processor, and a compiler 
into the first “system language'’ for 
microcomputers. 

Communications 

ASCOM^“ 

ASCOM™ is the most versatile 
asynchronous communication package for 
microcomputers on the market It features 
interactive, menu-driven, and batch 
operations: supports auto-answer and 
auto-dial modems; includes most popular 
protocols: provides network simulation; 
and many other options. Xerox Corporation, 
NCR, Monroe Systems for Business, and the 
big 8 accounting firms use ASCOM. 


DMA products operate 
on the full range of 8080-8088 
processors, including the IBM-PC 


Utilities 

EM80/86"“ 

This software emulator lets you use eight 
bit software on sixteen bit microcomputers 
without hardware modifications. 

UT-86"“ 

This package of user-friendly utilities 
for the IBM Personal Computer and similar 
systems includes copying, directory sorting, 
patching, and a general purpose fife print 
utility. 

Coming Soon 

DMA.“C'”'" — A “C" language compiler 
which wifi generate either Z80 or 8086 
assembly language code. Due to a unique 
optimization routine which is based 
upon a functional "P-code” model, the 
efficiency of DMA."C’* will far exceed that 
of existing compilers, 

SYNC/ CQM " — A bisynchronous 
communication package that will be 
configurable for a variety of systems and 
include a flexible Interface to the operating 
system. 

The 8086 O. S. Converter"" — A program 
which will permit programs written for Digital 
Research's CP/M-SG’*" to execute under 
IBM"s PC DOS. 


WE SPEAK YOUR UNOUAGE WE SPEAK YOUR UNGUAGE WE SPEAK YOUR LANGUAGE 


DYNAMIC MICROPROCESSOR ASSOCIATES, INC. 

545 FIFTH AVENUE, NY, NY 10017 
Dealer Inquiries only • (212) 687-7115 
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To map the general real-time 
algorithm onto only one processor, 
you can set up a number of logically 
independent subprograms that pass 
control of the processor back and 
forth under either software or hard¬ 
ware control* These subprograms 
may be either subroutines or corou¬ 
tines in actual structure, but it is best 
to think of them as coroutines in 
order to keep close to the multipro¬ 
cessor model. Many programmers are 
unfamiliar with the concept of a co¬ 


routine, but it is basically simple* Co¬ 
routines differ from subroutines both 
conceptually and structurally: Con¬ 
ceptually, coroutines can be thought 
of as equal partners in performing a 
job rather than as master and slave. 
Structurally, coroutines differ from 
subroutines in that control of the 
microprocessor may be relinquished 
at any point in the coroutine and then 
resuined at that point when other co¬ 
routines return control; in contrast, 
subroutines are initiated at their be¬ 


ginning every time they are called* To 
logically model multiple processors, 
you set up multiple coroutines that 
relinquish control of the microproces¬ 
sor when they are waiting for a 
peripheral, waiting for data to appear 
in their input buffer, or performing a 
low-priority task. The exact pro¬ 
gramming techniques to use depend 
on whether input/output (I/O) is 
programmed, interrupt driven, or 
under direct-memory-access (DMA) 
controL 

Programmed I/O 

When I/O is programmed, the 
microprocessor directly monitors the 
state of peripherals by reading status 
registers and doing conditional 
branches as appropriate. The big ad¬ 
vantage of this approach is that pro¬ 
grams can be written in a virtually 
hardware independent manner; for 
example, all commercially available 
programs designed to run under 
CP/M use programmed I/O. Some 
very sophisticated real-time programs 
have been written this way; Word¬ 
star, a word processor, can concur¬ 
rently print a file, monitor the key¬ 
board, and update the screen display 
in real time* Unfortunately, the disad¬ 
vantages of using programmed I/O 
for real-time programs are enormous* 
The major problem is that implemen¬ 
tation of any useful real-time 
algorithm requires tricky and hard- 
to-modify programming because the 
program must always check flags fast 
enough to catch desired inputs; these 
checks must be done at frequent inter¬ 
vals, matter what path the pro¬ 
gram takes. 

As an example of a solution to a 
real-time problem in a programmed 
I/O environment, listing 1 (see page 
464) outlines a program that 
periodically reads analog data, 
analyzes it, and outputs results to a 
printer* Written in Pascal, 
the program uses three coroutines (the 
main routine, CHECfC_A__TO__D, 
and ANALYZE_DATA) and two 
subroutines {OUTPUT_J<ESULTS 
and CHECK^KEYBOARD), all op¬ 
erating asynchronously and passing 
data to each other via FIFO buffers* 
In looking at the listing, note how 
awkwardly the coroutines are impie- 
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tively. Best of all, we can de¬ 
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our nationwide network of 
distributors. Just give us a 
call for all the details. 
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4216 Sluart Andrew Blvd. * Charlolte, North Carolina 26210 « 704/523-8S00 
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merited necessarily (using CASE 
statements) and how the programmer 
must anticipate the execution time re¬ 
quired for each program segment. 
Hardware interrupts can eliminate 
these problems. 

Interrupt-Driven I/O 

Almost all micro- and minicom¬ 
puters support hardware interrupts. 
An interrupt is a subroutine CALL 
initiated at the request of a peripheral 
device; modern computers have 


vector-interrupt schemes that allow 
each interrupting peripheral device to 
initiate a CALL to its own service 
routine. Most bus standards specify a 
priority-interrupt arrangement 
whereby a high-priority device may 
interrupt the service routine of a 
lower-priority device. The main pro¬ 
gram usually does the lowest-priority 
tasks (i.e., any device may interrupt 
it), but the interrupts may be disabled 
(locked out) when it has a high- 
priority job to do or when intertask 


communication buffers are being up¬ 
dated. 

The advantages of using interrupt- 
driven I/O for real-time jobs are sub¬ 
stantial: first, the technique greatly 
reduces time lags in servicing input 
devices; this feature is especially im¬ 
portant when you are sampling 
analog data at supposedly regular in¬ 
tervals. Second, programs run faster 
because they require little overhead 
for switching between coroutines or 
reading status registers. Third, 
devices requiring frequent servicing 
may be accommodated while the 
microprocessor is still doing useful 
data analysis. And last, dean real¬ 
time programs practically fall out of 
an interrupt-driven I/O environment; 
the main routine (usually doing the 
job of processor #2, data analysis) 
and the interrupt service routines can 
be thought of as coroutines doing one 
of the four types of subjobs in the 
general algorithm. The disadvantage 
of interrupt-driven programs is that 
they are hardware dependent, an 
insuperable problem for commercial 
CP/M programs unless a hardware 
package is provided with the soft¬ 
ware. Listing 2 (page 467) shows the 
same real-time problem treated in 
listing 1, but in listing 2, it is solved 
using interrupt-driven I/O. I have 
tried to illustrate most of the tricks 
you will need and pitfalls you will en¬ 
counter in setting up an interrupt- 
driven program; in particular, 
remember that you rarely know when 
any peripheral is going to request ser¬ 
vice. 

in my discussion so far 1 have 
avoided one of the biggest real-time 
programming headaches—writing to 
mass-storage devices. 1 mentioned 
earlier the schizophrenic nature of the 
data-storage function: a low-priority 
job most of the time, it's absolutely 
uninterruptible during the actual data 
transfer (an 8-inch double-density 
floppy disk must get a new byte every 
16 microseconds when writing a sec¬ 
tor). And most storage-device-han¬ 
dling routines do not even allow in¬ 
terrupts during noncritical operations 
(e.g., when a disk is seeking a new 
track), thus further compounding the 
problem. There are, however, several 
solutions. 
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The only solution available in a 
programmed I/O environment is just 
to work around the problem: output 
a Control-G to beep the console and 
write "stop typing" to the console 
before beginning any disk I/O; save 
the time when you start the write {if 
you have a dock), read the time when 
you get back, and then somehow deal 
with the gap in your input data. In an 
interrupt-driven I/O environment, 
two other solutions are available 
when floppy disks are the storage 


media: the first involves getting into 
your disk driver and moving the dis- 
able-intermpt instruction (DI) so that 
it executes just before the actual write 
command (after completion of all 
that time-consuming seeking); in this 
case, only 167 milliseconds (ms), at 
most, will be unavailable for inter¬ 
rupts (one revolution of the disk). If 
your peripherals interrupt infrequent¬ 
ly, you can employ an alternate solu¬ 
tion: remove all DI instructions from 
the disk driver. Occasionally a pe¬ 


ripheral will interrupt when an actual 
data transfer is in progress, but such 
an interrupt generates only a soft 
error {a lost-data error condition set 
in the disk-controller status register) 
for most disk drivers. Data transfer 
should succeed on one of the error 
retries. I am somewhat ashamed to 
even suggest these stopgap measures, 
since the only proper solution is to 
buy, borrow, steal, or manufacture 
direct-memory-access hardware for 
your mass-storage devices (hereafter 
assumed to be floppy disks). 

Direct-Memory-Access I/O 

A peripheral with DMA capability 
can be set up to act exactly like an in¬ 
dependent coprocessor for the all- 
important fast-data-transfer task. It 
works like this: before sending a write 
command to the disk controller, the 
microprocessor tells the DMA con¬ 
troller where its buffer is located and 
how many bytes it needs to transfer. 
Then the write command is initiated, 
and the microprocessor goes on about 
its business. When the disk controller 
has found the proper sector it sets a 
flag indicating that it's ready for data. 
The DMA controller responds to the 
flag by requesting control of the bus 
from the microprocessor. At the end 
of its current memory cycle, the 
microprocessor relinquishes control 
of the bus and acknowledges the bus 
request. Upon receiving bus acknowl¬ 
edgment, the DMA controller reads a 
data byte from its buffer and transfers 
the data byte to the disk controller. 
The DMA controller then returns the 
bus to the microprocessor and in¬ 
crements its buffer address and byte 
count. If the byte count is exhausted, 
the DMA controller sets status flags 
and generates an interrupt if it has 
been so programmed (usually the disk 
controller is allowed to do the inter¬ 
rupt for end of transfer because the 
write command might abort on an 
error before transfer is complete). 
The whole process takes only a few 
microseconds for each byte; the 
microprocessor is hardly slowed 
down at aU, and an interrupt can 
safely occur any time during the 
transfer. 

A number of disk controllers with 
DMA capability are now available 


ALL 
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CnUdatH MLSSA,. 120 CPS. 136 ool., 
bli.dirBctl frictl an/tracior fsed, 
dual parti Ifll/ieriar [fnert*ce . .3S99- 
OkWdu MLa4, 200 CPS, 136 col., 
bl-dlftcdortK, frictlon/trsetar feed, 

panaHaF interfaca ..JSSSS 

Okidflta ML84S, Sams' as ML84 but 
aerial interface, $1,099 

Okklala AflL92. Hit newest! 30 
IBO CP$, friciion/rrector teed, gra- 
pblCSj paralliri Interface. . . . 4^9 
□kklata ML03. T?ic neMnti 160 
GPS, 136 cgd, Tractor/fricdon feed, 
bi-sJlFtctionsl.partlltl.$306 


□AISYWRITEB 2000 
The incelMgent leiwr-quallTV primer 
vw/16K buitt-in buffer merriorv, 17 
CPS. bi-dirBctFan.d, auto manglfi jus- 
tiflcatlon, pr^prilonat ipadng, 
tuto baud rats selection from 50^ 
10,200 baud. I>al«'^plot graphics in¬ 
cludes efaeolutB and ralatl'ue vector 
plotting for chana & graphs, four 


univereal interfaces .... .$1006 
Tractof for Daisy writer 2000 .Sl3i 
Cut sheet feeder. ....... .$725 


AST 


Multi-Function 


Cords for 
iBM PC and XT 


HARD DISKS 

□ATAMAC "Add-In" Wirtth«ter 
Dkk SyStam Irrcludas band diik, 
ctisk CQntfQller card, cable, (Otu 
were, euxlliary power supply which 
mounti neatly behind iSM (PC l.'Vi- 
n unit, and all necessary d'OCu^ 
mentation, to insure ease of insteiia- 
don. System Is fully buffered wUh 
autometlc errof correction Code. 
AEI herd ditks win fit naatiy Into 
tbe rightfiand stot of the I6M PC. 
SMB 15 MB fonnsttadl . . $1^69 
IZMBilOMBfomietttet] $1JS93 
19AA8 f16MS fOTmattodl. $2,999 


IBM Persona) 


TANDON DRIVES 

The newBit. IBM PC cpfnpatibte. 
Instaliation IniiruCtlon Included. 
TM1Da-1A,S5DD tSOIC . . . $196 
TM10D-ZA, DSDD 320K. . . $2G9 


BROTHEfl Hfl-I 

Latter quality daisywheel printer 
IB CPS, bi^lnecrlonsl, frlcilpn feed, 
paraflel intarface’. Super value $759 


interface . ... $829 

Trattor, , , ... ,$119 


bi-direo- 
, $739 
. $799 
. 31 T9 


This cflrtl will glv* high ^solution 
bit riiiappad ar.vhicE (72aH x34SV) 
□n Ihe IBM monochrome ditqlay. 
Complete wliti paretlel prlntarpon. 
Both text and gr^hics can be dis- 
payed EtmultanBOUBly. , . . $CALL 


□ynax GM-120,12" green, 600 line. 
20MHc-Mede by JVC. Excellantl 
Lilt $200.00. ... $129.00 

Toxan KG-12N. 12" green SOO-dai, 
Ust $199,00. .... $149.99 

Zanith ZVM121.12'' green, TBMHz 

Lift $139.00.$iis.oa 

Amdek 300G. 12" green, 900 Itna, 
ia MHx. , , .... $176 


/Vow Low Prices f 

- -Com boPlus Cards -- 

CQiidnPlus Cards offer a mBxIrnum pf 6 fegturei- U$er €Xp4ndeblB 
checked ntemorv frrxn 64K to 25$K, The new carda now coma 
battery ^lacked-up d pc k/cal endfls-, s «r|.»l port and t pa rdf el port as 
Standard feaium. Printtr buffer, elOctronk; disk emulator and clock utLIfty 
programs are includeO on dtskerie atong w|9i an extenilve User's manual. 
Amount ol mamurv intiaHed on card--,,,-.—— J23K JS2K 2^K 
with aO opdonS (KrisJ, perallel ports & clock) $3z9 5309 £469 $6^ 


- — Mtigal’lus Cords - 

Mega PI us Cards offer a maximum of 8 laaiurea. User exp8ndatil.e parity 
mamory from e4K to B13K. Serial ppri N*. 1 arwl d OCk/calendaT inCl udmf 
with each card. Difk emulator & Print spooler programs are also incliMled. 

Amount of memory Install ad on card..— Stflf fS2i< 256K 

w/S tandard fsatu res indicated above---$330 $490 $479 $540 

w/eitPier peralfeH or additiorral serial port Na. 2 :$37Q $440 $510 $8S0 

Vt/ both parallel end additional serial port No. 2 $41$ $4S0 $550 $820 

Meg^ak — axpandl. a fully oopulatad MegaPlus card to 512K .... $320 

-I/O Plus C$rds ”- 

I/O Plus Cards — Standard features include a Serial port C81), and 4 dock. 
Printer bolfer, clock Oiitity and disk emulator programs are also Included. 
Options can be added: ^ama port Parallel porE jP), Serial Port 1621, 
Standard card iM/orre seriat port iS1) end clock/calendar. ..$145 


with ONE additional option [G, P, DfS2l.... . $195 

with TWO additional options £GF, GS2, orPSZ) , ..$226 

with all THREE addidipnal options iOPS2).. , $255 


EASTERN ENTERPRISES, INC. 

2937 S. VAIL AVE., LOS ANGELES, CALIF. 90040 


TOLL-FREE Calif., Alaska, Hawaii all into 

ORDERS ONLY) lOUf UO I c&ff 12131725-3080 


Circle 181 on inquiry card. 
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for the S-100 bus and are definitely 
worth the extra $100 if you ever plan 
to write a real-time program. Most 
manufacturers supply software, but 
to get to know a machine inside out, 
you should try writing an interrupt 
and DMA-driven disk I/O routine.. 
Furthermore, standard software rou¬ 
tines wait while the write takes place 
to prevent the calling program from 
corrupting the buffer area before the 
transfer is done. If the manufacturer 
supplies a listing of its software, a 


little creative tinkering can defeat the 
wait and enable one of the coroutines 
in the calling program to monitor the 
transfer to see when the buffer is free 
for more data; alternatively, you 
could alter the end-of-transfer inter¬ 
rupt service routine to perform 
whatever services your data storage 
subjob needs then. Poor or enthu¬ 
siastic hardware hobbyists might 
want to experiment with the powerful 
DMA controller chips available for 
most microprocessors. 


Final Words and Warnings 

There are some tricky spots where 
you should watch your step. Because 
the key to good real-time program¬ 
ming is buffering and asynchronous 
processing, some strange time rela¬ 
tionships can develop between events 
in the real world and events in the 
logical worlds of the coroutines. In 
fact, the term real-time is misleading 
because all programs work on data 
that was collected at some prior real- 
world time. Consider, for example, a 
500-byte input buffer filled at a one- 
byte-per-second rate by an analog/ 
digital-converter service routine; if 
the data analysis routine got tem¬ 
porarily behind for some reason (e.g., 
it needed to do a lengthy calculation), 
real-time for the data-analysis routine 
might be several minutes behind real¬ 
time from the point of view of a key¬ 
board service routine. Normally, 
these time shifts are advantageous 
because they allow more useful work 
to be wrung out of the computer 
while still catching all input data. But 
they can cause problems in some 
situations. For example, if the com¬ 
puter is used as a smart controller in a 
feedback loop, then both data input 
and control output must have high 
priority; time-consuming tasks in the 
data-analysis routine should not in¬ 
terfere with delivery of timely control 
data to the output routine (two data- 
analysis coroutines might be ap¬ 
propriate in this case: one to compute 
and pass along control data and a sec¬ 
ond to do other lower-priority 
analysis). 

While data buffering occasionally 
can have some confusing side effects, 
it also comes with a bonus. After a 
program has been running awhile, the 
input buffer contains a log of the in¬ 
put data. Thus, any data-analysis 
routine can detect an event and then 
look back to see what led up to it. 
{This ability is the primary selling 
point for digital oscilloscopes and 
logic analyzers, devices that are just 
real-time-programmed digital pro¬ 
cessors. ) 

If you follow the general rules out¬ 
lined here, you will find real-time 
programming to be a creative and re¬ 
warding activity. ■ 


comp”’ 


HcGtavf 




'”*'**^ c«ttware,W««. 

g Sofwace 

..,o,aU revels 


Y&s, send me o copy o1 ^he new 
19fl3 McGraw-Hill Campuler Catotog 





lomo □ iirsl-nmeuser □ hobbyist □ engineer □businessperson □ progfammer/analyst 
□ DP professlonol □ computer designer nedyoator □ other. 
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Circle 199 on trvqutfy card. 


Circle 6 on Inquiry card. 


Smith-Corona TP-1 Daisy Wheel Printer 

UNBELIEVABLE! 

• fully-formed characters • serial or parallel Interface 
■ compatible with most • choice of lO or 12 cri 
micro-computers models 


Also for your TP-1 letter quality printer— 

the Smith-Corona Tractor Feed 



CaU Collect 
(214) 826-6521 
FIGURE-LOGIC BUSINESS EQUIPMENT, INC. 

6408 Gaston Avenue / Dallas, Texas 75214 


$13495 


• Adjustable tractor widths 
• For continuous forms 
• Quick, easy removal 



QUALITY 

SERVICE 

AVAILABILITY 


ACTIVE, YOUR 
NUMBER ONE 
CHOICE 


wEAneTHeiAnoEStBkdifkitsig weMfteniilifiEST. 
Over $40 million ip $toick, the worW9 most 
complete hobbyi^ invbntort. 

Active ^ectroaict yOur 'one silpp source fttr the 
widest vatfety of ■ top qf^lity 'pentieditduietors, 
micfoptocess0rs.‘ mkmmiei, mrO/oc ompuier 
systems, pedpheraip anp eleptrohic poityidneata, 

MEW — tees tc MASTEn 

The fiRp add OtpLY ! \ Cai^ or WritB fOf 

cotttphjle gu#de Id ICbJ ■}! kjajzk 

MfCrOCdmppier 9oaf^/ ■|{ “ fr MLH 

and De¥ei0pmern / ■|[ pompifeh&OsiyB 

llZT2^otutr^se1 I II 

3360paaes f III vVorff 

ftegir#arPi7ue;^m^^ ^OU 

> shoaldii^t be 

/ ACtiVE'O PRICE ' without U! 


/ ACtiVE'O PRICE ' without U! 

OtAY $ 79,^5 I 

CtrttB No. I!f ofT fred^omis^COT rani Of 

P.O. Box 8000, iVestborO, Mass. 01581 
CALL TOLL FREE; 1-8a0-34i 0874 
MASS, customers call>(6i7) m^osoo 



All New Text Added To The Original Atlas And Gazetter... 


“What’s Where in the Apple” 

A Complete Guide to the Apple Computer. 

Thim revised edition of ths femous Appie Atlas will: 

e provide you with more information on the Apple's memory than Is available elsewhere 

• guide you with a numerical Atlas and an alphabetical Gazette — to over 2000 memory loca¬ 
tions of PEEKS, POKES and CALLs 

• give you names and locations of various Monitor, DOS, Integer BASIC and Applesoft routines 
and tells you what they're used for 

• enable you to move easily between BASIC and machine language 

• guide you through the Inner workings and hidden mechanisms of the Apple 

All Apple users wilt find this book helpful in understanding their machine and essential for mastering Ik 
The Atlas and the AH New Guide are now available In one 256-page WIre-O-Bound book for only $24.95. 

If you own the original Whafs Where In the Apple purchase The Guide to complete your edition. This 
12S-page WJre-O Bound version contains all the new material to be used with the memory map and atlas. 
Don't miss this opportunity to complete your edition of Whet's Where in the Apple. Order your copy of 
The Guide now...only $9,95 


Please Rush □ What's Where In the Apple @ $24.95 (pius S2.00 s/h} 

□ The Guide SQ.95 (pfus $2.00 s/H} 

I'm paying by O Check □ MO □ VISA □ MasterCard Nam©_ 

Credit Card #_____ Address_ 

Card Expires_Total Enclosed $ _ City_State Zip 

(MA residents add 5% tax) 

MICRO, 34 Chelmsford Street, P.O. Box 6502, Chelmsford, MA 01824 

Caii Toli-Free 1-600-34S-8166 (in PA 1^800662-2444) 
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Listing 1: Fwmis^itfig an example of a solution to a real-time problem in a programmed- 
I/O environment, this program periodically reads analog data, analyzes U, and outputs 
results to a printer. 


I 


PEOGMAH MEASURE_ANALOG_PULSE; 

(* This listinti illustrates a solution to a real-time task using 
programmed input-output; tne program is not complete since hardware 
or implementation dependent procedures are shown as stubs only. 

The task that this program executes is as follows: 

1) An A-0 converter is read every time a clock flag is 
set by a programmable clock. The A-D converter is 
assumed to return values from 0 to 409^ Ci.e. a 12 bit 
converter)* 

25 If the analog value is greater than some threshold 
(initially set to 2000) then the program keeps track of 
how many sample periods it remains supra-threshold and 
keeps a running sum of the values. 

3) When the analog value then drops below the threshold 
value, the duration of the supra-threshold pulse and the 
average analog value during the pulse are printed to a listing 
device. 

4) The threshold may be changed at any time by hitting one of 
the keys ^0’ through ^9' to set the threshold from 400 to 
4000 in incretqents of 400 (e.g. ^5^ sets the threshold to 
240U). Whenever the threshold is changed the new value is 
printed on the listing device. Hitting any key other than 
tQi to terminates execution. 

At no time should keyboard input be missed, and all analog values should 
be read within a few ms of each clock pulse. These conditions should 
continue to be met even during periods when analog pulses occur frequently. 
The program is largely self-documenting. *) 

(» Three FIFO buffers are used: one for the A-D values, one for keyboard 
input, and one for lister output. The first part of the definitions is 
related to implementing these buffers. *) 

CONST 

A_D_BUF_LENGTH = 100; 

KEY_BUF_LEHGTH r 20; 

0UT_bUF_LENGTB = 200; 

LONGEST_BUFFER = 200; 

TYPE 

BLiFFEa__HEADER = RECORD 
INPUT_PQINTER, 

0UTPtJT_P0INTER. 
iiUFFEfi^LENGTH : INTEGER; 

BUFFER_FULL, 

BUFFER_EHPTY : BOOLEAN 
END; 

(• The buffer Header Keeps the current status of a FIFO buffer. The 
input pointer points to the next location to be filled, and the output 
pointer is the next location to be read from the buffer. *) 

FIFOBUFFER = AHRAYt1..L0NG£ST_BUFFER] OF INTEGER; 

STRING20 = ARRAY[U.20] OF CHAR; 

VAR 

A_D_HEADER, 

KEY_HEADER, 

OUT_HEAD£R : BUFFEH__HEADER; 

A_D_BUFFER , 

KEy_BUFFER , 

OUT_HUFFER I FIF0_BUFFER; (• In this example all buffers occupy the 


same amount of storage space even though their lengths are different. 

I had to do it this way here because of the strong type checking of 
standard Pascal; there are a number of ways around this problem in 
most implementations (e.g, use the NEW function to allocate space 
at run time and rewrite the buffer handling procedures to use accesses 
with true pointer type variables)- •) 

(» End of buffer definitions 

i start of Globals needed by other procedures. ■) 

LIST FILE : TEXT; (* File var for tlie listing device •) 

A_D_3EGHENT, 

ANALYZE_SEGMENT ; INTEGER; C* Used to control flow of the Coroutines *) 
ERROR, DONE : BOOLEAN; (* Booleans to control program termination *) 

(* The following variables are used in the data analysis *) 

THRESHOLD, PULSE^COUNT : INTEGER; 

PULSE_SUH. AVERAGE_PULSE_HEIGHT : REAL; 

LAST_VALUE_WAS_0VER_THESH0LD : BOOLEAN; 

t* The following three procedures implement the FIFO buffers ♦) 

PROCEDURE INIT_BUFFERCVAR B_HEADER I BUFFER_HEADER; H_LENGTH : INTEGER); 
BEGIN 

WITH B_HEADER DO BEGIN 

lNPUT_POINTER;s1; (• Next location to be filled •) 
aUTPUT_P0INTEB:=1: C* Next location to be read 
bUFFER_LENGTH;:= BLENGTH; 
bUFFEH_FULL;= FALSE; 

BUFFER_EMPTY;- TRUE 

END 

end; 


PROCEDURE ST0HE(VAB B_HEADER ; BUFFERJiEADER; 

VAR BUFFER : FIF0_BUFFEH; 

VALUE : INTEGER); 

BEGIN 

WITH B_H£ADER DO IF NOT BUFFER_FULL THEN BEGIN 
£kJFFEK[INPUT_P0INT£R];- VALUE; 

IF INPUT_P0INTER = BUFFER_LENGTH 
THEN INPUT_P0INTER:= 1 
ELSE INPUT_P0INTER:= INPUT_FOINTER+1; 
BUFFEH_FULLU INPUT_POINTER = □UTPUT_P0INTER: 
BUFFER_EHPTY;= FALSE 

END 


END; 

FUNCTION RETRIEVE(VAR B^HEADEH : BUFFER_HEAD£H; 

var BUFFER : FIF0_BUFFER) : INTEGER; 


BEGIN 

WITH B_HEAD£ft DO IF NOT BUFFER^EMPTY THEN BEGIN 
RETRIEVE:= HUFFER[OUTPUT_POINTERi; 

IF 0UTPUT_P01NTER = BUFFER_LENGTH 
THEN 0UTPUT_P0INT£H:= 1 
ELSE 0UIPUT_P0lNTEfl:= OUTPUT_POINTES+1; 
BUFFER_EMPTY:= OUTPUT^POINTEH s INPUT_POlNT£H; 
HUFFER_FULLi= FALSE 

END 

END; 


(* The following procedures are all implementaion dependent and are 
shown as stubs with a description of what they have to do, *} 


PROCEDURE INIT_LIST_FILE; 
BEGIN 
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Listing 1 continued: 

(» This procedure should initialize the file variable, LIST_FILE, 
to the listing device; e,g, ASSICN(LIST FILt/LST:0: etc*,. *) 

END; ~ 

PROCEDURE START_CLOCK; 

BEGIN 

(* Set up the clock to set a flag whenever the A-D needs to be read, 
and start the clock •) 

END; 

FUNCTION clock:_flag_set : boolean; 

BEGIN 

C* Returns TRUE if clock flag is set, FALSE otherwise. *) 

END; 

PROCEDURE START__A__TO_D: 

BEGIN 

C* Initiate an analog to digital conversion. *) 

END; 

FUNCTION READ_A_TO_D : INTEGER; 

BEGIN 

(* Reads the A-D and returns a value from 0 to 4095 

END; 

FUNCTION KEY_H1T : BOOLEAN; 

BEGIN 

C* Returns TRUE if HxRDY flag is set from the keyboard UART *) 

END; 

FUNCTION LST_DEVICE_READY : BOOLEAN; 

BEGIN 

Returns TRUE if the list device is ready for a character *) 

END; 

PROCEDURE WRITE_STHING_TO_OUT_0UFFERCVAa STRING ; STRINC20); 

(■ This procedure puts the characters into the output buffer until 
It encouters a •) 

VAR I ; INTEGER; 

C ; CHAR; 

BEGIN 

l:=l; 

REPEAT 

C;= STRlMGil]; 

I:= 1+1; 

IF C <> THEN BEGIN 

ERROR:= ERROR OR 0UT_h£ADER.BUFFER_FULL; 

STOREtOUT_HEADER,OUT BUFFER,0RDCC)) 

END 

UNTIL (1=21) OR CC=^$') OR ERROR 

END; 

PROCEDURE WHITE_CRLF_T0_0UT_BUFFER■ 

VAR LOCALSTRING : STRIHG20; 

BEGIN 

LOCAL_STRING[1];£ CHR(l3)t C* Carriage return *) 

L0CAL_STRING[2JCHR(10>; (• Line feed *) 

LOCAL_STRING[ 3 ](* String terminator *) 
WRIT£_STRlNG_rO_OUT_BUFFEH<LOCAL STRING) 

END; 

PROCEDURE WRlTE_INTEGEfi_TO_GUT_BUFFER(VALUE : INTEGER); 


VAR L0CAL_STKING : STRING20; 

BEGIN 

(• You need to work out some way here to write the character 
string conversion of a binary integer VALUE to the variable 
LOCAL^STRING. Most Pascal compilers allow some way of doing 
^redirected I-O^' so you don'^t have to write the integer conversion 
routines yourself. 

In this routine, the integer character string, followed by a space, 
and a should be written to LOCAL^STRING* Then: ») 
WHIT£_STRING_TO_OUT_BUFFERCLOCAL STRING) 

END; ” 

C* The following procedure sets everything up and is only called once •) 

PROCEDURE INITIALIZE_PROGRA«; 

BEGIN 

1NIT_BUFFERC A_D_HEADER, A_D_BUF_LENGTH); 
rNIT_BUFFERCKEY_HEADER,KET_BUF LENGTH); 

INI T_BU FEE R(OUT_HE A DER,OU T BU F L E NG TH); 

C* Initialize variables *) 

A_D_SEGMENT:5 1; 

ANALYZESEGMENT:= 1; 

INIT_LIST_FILE; 

OONE:= FALSE; 

ERROR:= FALSE; 

LASI_VALUE_WAS_OVER_THRESHQLD;^ FALSE; 

THRESHOLD:= 2000; 

PUL5E_SUH:= 0.0; 

PULSE_C0UNT:= D; 

WRITEC^Hit RETURN when ready to starts; {* File var OUTPUT is assumed 
to be the console screen *) 

READLN; C* File var INPUT is assumed to be the keyboard *} 

START CLOCK 

END; 

The following procedure is the first coroutine. It monitors the clock, 
reads the A-D when necessary, and puts the value in the A D buffer. 

This procedure performs the highest priority task and is called as often 
as possible. The coroutine function is implemented using the CA5E 
statement and the variable A_D_SEGMENT to control the flow. «) 

PROCEDURE CH£CK_A_TC_D; 

VAR VALUE ; INTEGER; 

begin 

CASE A_D_SEGHENT OF 

1 : IF CLOCK_FLAG_SET THEN BEGIN 

START_A_T0^D; but we don't need to wait for conversion 
A_D_£iEGHENT:= 2 set up for next section of coroutine *) 

END; 

2 : BEGIN 

VALUE;= READ_A_TO_D; t* plenty of time for conversion by now *) 
ERR0R:= ERROR OR A_D_hEAD£H,BUFFER FULL; 

STORE(ADHEADEH, A_D_bUFFEK,VALUE); 

■- 1 (* set up for 1st Section of coroutine again *) 

END 

END (•of CASE statement •) 

END; 

{• The folloMing procedures are subroutines'to check and read the keyboard 
and to output results. Both routines Just check peripheral status flags 
and do the data transfer as necessary. This is a simple, one-step task 

SO they are implemented as subroutines rather than coroutines. •} 

Listing 1 continued on page 466 
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Listing 1 continued: 

PfiOCEDUHE READKEYBOARD; 

VAR C : CHAR 5 
BEGIN 

IF KEY_HIT THEJi BEGIN 
READCG); 

ERROR:= ERROR OR KEY_HEADEfi*BUFFEH_FULL; 
STOR£(KEY_HEADER,KEY_bUFFER,ORD(C)) 

END 

END: 

PROCEDURE OUTPUT_RESULTS; 

BEGIN 

IF NOT OUT_H£ADER,BUFFEfi_EKPTY AND LST_DEVICE_READY THEN 
WRITE! LIST_FILE*CHRCRETRIEVECOUT_HEADER*OUT_BUFFERnJ 

END; 

C* The I’ollowins procedure ia the coroutine that does all of the data 
analysis* The coroutine structure la Implemented with the case statement. 
Note how the data analysis function has been broken up so that this 
procedure does not hog the CPU while doing complex data analysis. The 
coroutine relinquishes control whenever its buffers are empty and at 
short Intervals during data analysis: the whole idea is to make sure 
tne dock gets serviced at frequent intervals so that analog data is 
sampled at dose to the proper time. Note also that the amount of data 
analysis necessary is highly dependent on the input data; e.g., a whole 
bunch of stuff needs to be done wnen the analog value falls below the 
threshold value. *) 

PROCEDURE ANALYZE DATA* 

VAR G : chart 
END_PUL5£, 

SUPRA^THRESHOLD : BOOLEAN; 

A_D_VALUE : INTEGER; 

BEGIN 

CASE ANALYZE_SEGriENT OF 

{* Case 1 checks our input buffers to see if we have any cata to 
deal with. Some minimal analysis Is done in case 1 if we nave data, 

1 : IF NOT KEY_HEADER*bUFFER_£HPTY THEN BEGIN 

Ci5;CHRtHETRIEV£CKEY_HEADER,KEY_BUFFER)); 

D0NEl= NOT (C IN ['O' * 

IF HOT DONE THEN 

THRESHOLD := CORDC C)-0RD(' 0M +13 *400; 

ANALYZE_SEGHEHT:^ 5 (* We relinquish control here because 
we We already spent a long time figuring out the new threshold. 
The coroutine transfers to case 5 where the new threshold is 
printed out (Via tne output buffer, of course)* *) 

END 

ELSE C* if no data in keyboard buffer^ we check A-D buffer. *) 

IF NOT A_D_HEADER.BUFFER_EHPTY THEN BEGIN 

A_D_VALU£:- HETHIEVE£A_D_HEADER»A_D_BUFFER); 

SypRA_THRESHOLD:= A_D_VALUE >= THRESHOLD; 

£ND_PULSE:=i LA5T_VALUE_WAS_0VER_THRESH0LD 
AND NOT 3UPHA_THRESH0LD: 

LAST_VALUE_WAS_0VEfi_THRE3H0LD:= SUPRA_THRESHOLD; 

IF END_PULS£ THEN AKALYZESEGMENT:= 2 
ELSE IF SUPHA_THR£SH0L0 THEN BEGIN 
PUL3E_C0UNT:= paLSE_COUNT+1; 

PUL5E_SUH:= PULSE_SUH + A_D_VALUE 

END 

END; 


(* Cases 2 through 4 are the segments of the coroutine that analyze 
the data at the end of a pulse and output results. Case 2 coes 
a time consuming floating point division and then relinquishes 
control; analysis is taken up again at case 3 which outputs the 
pulse length; integer to string conversion is time consuming so 
case 3 reliquishes control and analysis continues later at case 4 
where the average pulse height (computed in case 2) is output* 

Control then returns to case one to catch up on any keyboard activity 
and accumulated analog values* *) 

2 ; BEGIN 

AVEHAGE_FULSE_HEIGHT:= PULSE SUM/PULSE COUNT; 

ANALYZE_£EGK£NT;= 3 

END; 

3 ' BEGIN 

W RIT E_I NT EG E R_TO_oy T_BU FF E R (PU LSE__C0U NT); 

AHALYZE_SEGHENT;= 4 

END; 

4 : BEGIN 

W a I TE_I NT EG E R_TO_OU T_BU FF E R C ROU N D t A V ER AGE_PU LSE_HE IGH T )); 
WaiTE_CRLF_TO_OUT_aUFFER; 

PULSE_COUNT:= □; 

PULSE_SUH:= 0.0; 

ANALYZ£_S£GHENT:= 1 

END; 

{* Case 5 is a continuation of the analysis that occurs when a new 
tnresnold is specified from the keyboard. It outputs the new 
threshold value (already computed in case 1), *) 

5 ; BEGIN 

kBITE_STflING_TO__DUT_BUFFER(MJew Threshold= S '): 

(* Note that the string had to be filled out to 20 chars 
to satisfy Pascal's type checking *3 
!rtHITE_lNT£G£R_Ta OUT_BUFFEa(THRESHOLD3 ; 
WRITE_CRLF_T0_0UT_BUFFER; 

ANALYZE_SEGHENTic 1 

END 

END (* of case statement *) 

END; 

(* The following is the main program of MEA3URE_ANAL0G_PULSE. It should 
properly be thought of as a coroutine whose function is to pass control 
around to tne other coroutines and subroutines on a priority weighted 
basis* Note that the high priority routine, GHECK_A_XO_D, is given 
control as often as possible, *) 

BEGIN 

INITIALIZE_PROGRAM; 

REPEAT 

CHECK_A_TO_D: 

ANALYZE_DATA; 

CHECK_A_TO_D; 

OUTPUT_BESULTS; 

CH£CK_A_TO_D; 

RE AD_KEY BOARD 
UNTIL DONE OR ERROR; 

IF ERROR THEN WRITELNC'Buffer overflow abort,M 
END* 

(» The reader may have noticed that there are alternate ways to 
accomplish the job of HEASURE_ANALOG_PULSE without the unusual CASE 
statement constructs. For example, the procedure ANALYZE_DAXA 
could have been written in a straightforward manner and then sprinkled 
with calls to a procedure CHECK_PERIPHERALS to make sure that peripherals 





Listing 1 continued: 

were serviced in a timely fashion (see Listing 2 where this Is done 
automatically by hardware interupts}* 

I Lised the approach shown here because it more clearly Illustrates 
the concept of a coroutine and because a cleaner program structure 
can be developed if interlaced procedure calls are avoided * This 
program could be easily modifed to do different or more eittensive 
data analysis^ *) 


Listing 2: Able to handle the data-coUection task outlined in listing I, this program is 
based on interrupt-driven-I/O techniques. 

PROGfiAW MEil3UflE_ANAL0G_PULSE_USING_INTEHRUPTS; 

(• This listing illustrates a solution to the same real-time problem treated 
in Listing T, but here we use interrupt driven I-O rather than programmed I-O* 
Three types of interrupt situations are illustrated; 1) A case where random 
inputs must be captured (the keyboard input in the present example). 2) A 
case where a peripheral is allowed to interrupt when there is work for it to 
do, but not allowed to interrupt otherwise (outputting results to a listing 
device here), 3) A case where an interrupt from one device (the clock In our 
example) sets up another device (the A-D converter) to interrupt later. 

The program is written in Pascal for general readablity and because it 
should be every programmer's goal to do as much programming as possible in 
high level languages. However, interrupts are intimately associated with the 
hardware in a system, so there are restrictions on the types of high level 
languages that can be used in an interrupt driven environment. First, you must 
have some way of Including assembly language instructions and/or procedures in 
your program. Second, the language should be of the direct compiling type 
since interpreters (e.g., p-code interpreters) are normally not written using 
reentrant code (in this case, interrupt service routines have to be written 
entirely in machine code so they won't trash the interpreter temporary storage 
locations). Third, If you are using a multi-user operating system or any 
other operating system designed to run with the interrupt on (e,g,, RT-n for 
the LSI-11 CPU's) then you must respect and understand the operating system's 
interrupt environment. 

In this example, I have assumed that a direct compiling Pascal (such as 
Pascal/Z or Pascal/MT+) is being used with an operating system that does not 
support interrupt driven I-O (e.g., standard CP/M). I have further assumed 
that there is a priority interrupt scheme such that the clock interrupts have 
the highest priority, *) 

(» Three FIFO buffers are used: one for the A-D values, one for keyboard 
input, and one for lister output. The first part of the definitions Is 
related to implementing these buffers. Buffers are implemented exactly as in 
Listing 1. *) 

CONST 

A_D_BUF_L£NGTH = 100; 

KEy_BUF_LFNGTH = 20; 

OUT^BUF^LENGTH = 200; 

longest_buffe:h = 200 ; 

TYPE 

BUFFER_HEADER = RECORD 
INPUTPOINTEfi, 

0UTPUT_P0INTER. 

BUFFERLENGTH : INTEGER; 

BUFFER^FULL, 

BUFFER_EMPTY : BOOLEAN 
END; 


(• The Buffer Header keeps the current status of a FIFO buffer. The 
input pointer points to the next location to be filled, and the output 
pointer is the next location to be read from the buffer, •) 

FIF0_BUFFER = ARRAY[1,.LONGESTBUFFER] OF INTEGER; 

5TfllNG20 = ARRAY!1..20] OF CHAR; 

VAR 

A_D_HEADER, 

KEY_HEADEa, 

O0T_HEADER : BUFFEB_HEADER; 

A_D_BUFFER , 

KEY^BUFFER , 

OUT_BUFFER : FlFO_BUFFER; 

(* End of buffer definitions & start of Globals needed by other procedures. *) 
LIST_FILE ; TEXT; (* File var for the listing device •) 
LlST£R_INTERRUPT_OFF, (* Boolean used control list device Interrupts •) 
ERROR, DONE : BOOLEAN; (• Booleans to control program termination •) 

(• The following variables are used in the data analysis *) 

THRESHOLD, PUL5E_C0UNT : INTEGER; 

PULSE_SUM, AVERAGE_PULSE_HEIGHT : REAL; 

LAST_VALUE_WA£_OVER_THESHOLD : BOOLEAN; 

(^ The following three procedures implement the FIFO buffers *) 

PROCEDURE INIT_BUFFERCVAR B_H£ADER ; BUFFER_HEADEH; B_LENGTH ; INTEGER); 

BEGIN 

WITH B_HEADEfi DO BEGIN 

INPyT_POINTER:=1; (• Next location to be filled •) 

0UTPUT_P0INTER:=1; (» Next location to be read •) 

BU FFEa_LENGTH:= B_LENGTH; 

BUFFER_FULL:s FALSE; 

BUFFEfi_EHPTY;= TRUE 

END 

END; 

PROCEDURE STORE(VAR B_HEAD£R : BUFFER_H£ADER; 

VAR BUFFER : FIF0_BUFF£R; 

VALUE : INTEGER); 

BEGIN 

WITH B_H£ADER DO IF NOT BUFFER FULL THEN BEGIN 
BUFFERiINPUT_POINTER]:i VALUE; 

IF INPUT^POINTER = BUFF£R_LENGTH 
THEN INPUT_P0INTER:= 1 
ELSE INPUT_P0INTEfi;= INPUT_POINTER+l; 

BUFFER_FULL:= INPUt POlNTER 0UTPUI_P0INTER; 

BUFFER_£MPTY:= FALSE 

END 

END; 


FUNCTION RETRIEVECVAH B_HEADER ; BUFFER_HEADER; 

VAR BUFFER : FIFO BUFFER) : INTEGER; 


BEGIN 

WITH B_HEADER DO IF NOT BUFFER^EMPTY THEN BEGIN 
RETRIEVE;= BUFFER!0UTPUT_P0INTER}; 

IF OUTPUT_POINTER = BUFFER_LENGTH 
THEN OUTPUT POINTERU 1 


ELSE OUXPUT_P0INTER:= 0UTPUT_POINTER+1; 
BUFFER_EHPTY;= OUTPUT_POINTER = IKPUTPOlNTER; 
BUFFER FULL:= FALSE 


END 


END; 


Lishng 2 roMftMueiJ on page 468 




Listing 2 continued; 

C* All procedures frotti here to WHITE_CflLF_TO^OUT_BUFFEfl are hardware and/or 
implementation dependent. Most are shown as stubs with descriptions of what 
they have to do, but necessary code is also shown, 

PROCEDURE rNlT_LIST_FILE; 

BEGIN 

(* This procedure should initialize the file variable, LI3T_FILE, 
to the llstinii device; e.^^, ASSIGN t HST_FIL£,» LSI; M ; etc... *) 

END; 

C* The procedures shown from here to HESET_ALL PERIPHERALS are device 
dependent. These procedures set up the peripherals to generate interrupts to 
the proper service routine. The setup routines usually roust: U give the 
peripheral device its interrupt vector location, 2) place the address of the 
service routine in memory at the proper vector location, and 3) send command 
codecs) to the peripheral to set it in the proper operating mode. For those 
devices where the interrupt must be turned on and off by the program, setup 
still takes place as above except the command that enables the peripheral 
interrupt is placed in a separate procedure. Example, the 160 PIO (parallel I- 
0) chip interrupt can be enabled by the command byte B3 hex and disabled by 03 
hex without interfering with its already programmed operating mode. 

PROCEDURE SET_CPU_INTER8UPT_M0DE; 

BEGIN 

C* Some CPU’s (the ZflO, for example) have different interrupt modes 
or have to be initialized in some special way to deal with interrupts. 

For an 8060 CPU nothing needs to be done here since that processor 
has only one interrupt mode, *) 

END; 

PROCEDURE STAKT_CLOCKi 
BEGIN 

C* Set up the clock to generate an interrupt to the procedure 
SERVICE_CLOCK whenever the A-D needs to be read, and start the clock *) 

end; 

PROCEDURE SET_UF_A_T0_D; 

BEGIN 

Set up the A-D so that It generates an interrupt to the procedure 
SERVICE_A T0_D at end of conversion. No conversion is started here, 
however. *) 

END; 

PROCEDURE START_A_T0_D; 

BEGIN 

(* Initiate an analog to digital conversion. *) 

END; 

FUNCTION READ_A_T0_D : INTEGER; 

BEGIN ’* 

(• Reads the A-D and returns a value from 0 to 4095 *) 

END; 

PROCEDURE SET_UP_KEYBOARD; 

BEGIN 

(• Set up the keyboard interface so that it generates an interrupt 
to the procedure SERVICE_K£YB0ARP whenever a character is recieved 
from the keyboard. *) 

END; 


PROCEDURE SET_UF_LIST£R; 

(■ Set up the list device interface so that it is capable of generating 
an interrupt to the procedure SERVIC£_LISTER when the listing device 
is ready for another character, but do not actually enable lister 
interrupts here since we won’t have anything to print until later 
when some results are generated. The global Boolean variable 
LlSTER_INTERRUFT_OFF lets the output routine know when the interrupt 
needs To be turned on. Thus, 

L1STER_INTERRUPT_0FF;= TRUE 

END; 


PROCEDUHE PRINT_CHAB_AND_£NABLE_LISTER_INTERRUPT< C : CHAR); 

BEG IN 

(• This procedure is called when the list device interrupt is 
not enabled and we want to start listing results. Here we 
print a character to get things going (the list device will 
always be ready to print wnen this procedure is called), and 
then enable the lister Interface so that it interrupts to 
SERVICE_LI3TER when it’s ready for another character, *) 
WRrXE(LIST_FIL£,C); 

C* Enable lister Interrupts here ■) 

LIST£R_INTERflUPT_OFFi= FALSE 

END; 

PROCEDURE TURN_0FF>ISTER_INTERRUPTS; 

BEGIN 

(■ This procedure Is called by the lister interrupt service routine 
when it gets an interrupt but has nothing left to print in its buffer. 
The procedure justs disables list device interrupts, and: ■) 
LISTER_INT£RRUPT_OFF:= TRUE 

END; 


PROCEDURE RESET_ALL_PERIFHERALS; 

BEGIN , _ 

(• This procedure is called just before the end of the program. 

It should set up all peripherals so that they are as the normal 
operating system expects to find them Ce.g., keyboard interrupts 
snould be disabled for most operating systems). *) 

END; 

The following procedures are utility routines that are needed 
to deal with interrupts. They will generally have to be written in assembly 
language; most Pascal compilers allow you to insert in-line assembly code 
into programs and most allow you to externally compile assembly language 
procedures. *) 

PKOCEDURE ENiLBLE_lKTBRBUPTSi 
BEGIN 

(* Enable GPU interrupt *acknowledge. Always a single assembly language 
inatrucUon (e,g-^ El in 8000 and 280 assembly language). *) 

SND; 

PROCEDimS DlSABLB_INTEERUFrS; 

BEGIN 

(* Disable CPU interrupt acknowledge ( DI in 0080 and 280 code), *) 

END; 


PROCEDUHE SAVE_REGISTERS; 

begin ^ ^ ^ 

(* This is a crucial procedure* Its function is to save CPU registerB 
and any temporary locations used by both the main routines and by 
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Listing 2 continued: 

interrupt service routines- This procedure should also do whatever your 
CPU and peripherals need to let them know that the interrupt is being 
serviced. If more than one device can interrupt at a time (i*e*, if a 
priority interrupt scheme is used, as assumed in this example) then the 
registers need to be saved on a stack rather than in local variables- 
As an example, the following would work for Z80 CPU's; 


sx 

(SP),HL 

jGet our return address S push (i.e., save) HL. 

PUSH 

AF 

;Save A reg & flags 

PUSH 

BC 

;Save BC 

PUSH 

m 

DB. 

PUSH 

HL 

;Now push our return addrees back on the stack, A 

HETX 


;let peripherals know interrupt is being serviced 


Note that the above takes 10 bytes of stack space, plus whatever stack 
space the service routine uses, plus whatever stack space any routine 
that interrupts this one uses. In other words, you must ALWAYS have 
lots of extra stack available (Paacal is good about this, but operating 
systems sometimes switch to a small local stack when performing services 
for you); or you can switch to a local stack pointer here. 

Most CPU's turn the interrupt off when servicing an interrupt; we'll 
turn it on later before returning from the interrupt service routines. *) 

EHL; 

PkOCEDimE HESTOREJtEGISTERS; 

BEGIH 

(* TMa procedure is called just before returning from an interrupt 
service routine to put the machine'back into its original state: 

I,e,, 

POP 
POP 
FOP 
POP 
EX 
RET 

END; 

(* The following procedures are the interrupt service routines; they 
are presented In order from the simplest to the trickiest. 

There are a few general rules for interrupt service routines that will 
avoid most common pitfalls. First, you never know where the main program is 
going to be interrupted, so save all registers and avoid calling non-reentrant 
routines that are also used elsewhere Ce.g,, multiple run*time routines are 
typically not written in reentrant code even if the Pascal procedures 
themselves are reentrant?avoid doing anything in the service routine that does 
not generate in-line code)- Second, where the same procedures must be called 
from both the main program and i^iterrupt routines (as in the calls to the 
buffer handling routines In this program) make sure to turn off the interrupt 
in the main program around sections of code where the same variables might be 
accessed by a service routine; don't be afraid to bracket short sections of 
code with disable-enable interrupt instructions - better safe than sorry. 

Third, in a priority interrupt scheme, remember that a service routine might be 
interrupted by a higher prioity device. Lastly, for devices capable of 
interrupting frequently, make sure that the device does not interrupt its own 
service routine; the service routine itself may be reentrant (the ones shown 
here are) but the FIFO buffers are notl - A device interrupting its own service 
routine will either corrupt the buffer pointers or will put data into the 
buffer in the wrong order, *) 

PROCEDURE S£RVICE_KE¥BOARD; 

VAB C t CHAR; 

BEGIN 


EL ;First get this routine's return address off stack. 

BE jNext, we get reg'a off stack in reverse order 

BC 
AT 

(SP),HL jFjjially, get old HL S push current return address. 
:¥e already did the RETI in SAVE_RBGISTERS. *) 


SAVE_ REGISTERS; 

READ(C); (» Leave interrupts off until we finish the read since 
the operating system routines might be short on free stack, *) 
ENABLEINTERRUPTS; (* We can allow higher priority devices to 
interrupt this service routine now if they need to, *) 

ERROR:s ERROR OR KEY_HEAD£R,BUFFERFULL; 

STORE(KEY_HEADER,KEY_BUFFER,ORDCC)); (* No need to turn interrupts off 
around this call since any routine that interrupts this one and wants to 
use the buffer handling routines will be using a different buffer header. 

The FIFO buffer routines are reentrant with respect to separate buffers.*) 
RESTORE_REGISTERS 

END; 

PROCEDURE SERVICELISTER; 

VAR C : CHAR; 

BEGIN 

{• This procedure is called on a list device ready interrupt. 

If the output buffer is empty then the lister interrupts are 
turned off, otherwise the next character is printed, •) 

SAVREREGISTERS; 

ENABLE_INTERfiUPTS; C* Clock can interrupt now if it wants •) 

IF OUT_HEADEH-BUFFER_EMPTY 

THEN TURN_OFF_LISTER_INTERRUPTS 
ELSE BEGIN 

C:= CHR(RETRIEV£COUT_HEADER,OUT_BUFFEH)); 

DISABLE_INTERRUPTS; C* No interrupts while using operating system 
services due to possible shortage of stack space. *) 
WRITE(LIST_F1LE,C); 

ENABLE_INTERRUPTS 

END; 

RE3T0fiE_REGISTERS 

END; 

PROCEDURE SERVICE_CL0CK; 

BEGIN 

C* This is the highest priority device; It will interrupt the main 
program or any other service routine whenever it needs to, if CPU 
interrupts are enabled. All it does is start the A-D conversion; 
reading the A-D is done by the A-D Interrupt service routine 
when conversion is complete, *) 

SAVE_fiEGISTERS; 

START_A_TO_D; 

ENABL£_INTERRUPTSi 

RE3T0RE_REGISTERS 

END; 

PROCEDURE SERVICE_A_TO_D; 

VAR A_D_VALUE : INTEGER; 

BEGIN 

3AVE_REGISTERS; 

A_D_V A LU E: = RE AD_A_T0_D; 

(* If multiple A-D channels were being sampled, a new conversion 
could be started here to read the next channel. *) 

ENABLE_INTERfiUPTS; 

ERROR:= ERROR OB A_D_HEADEfl,BUFFER_FULL; 

STORE ( A_D_HEADER , A_D_BUFFEB, A_D_V ALUE); 

RESTORE_REGISTERS 

END; 

C* The following three procedures set up the output buffer for the listing 
device; they are implementation, but not hardware, dependent, *) 

lisfiVig Z continued on page 470 
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Listing 2 continued: 

PHOGEOUBE WRITE_STHING_T0_0UT_BUFFERCVAE STRING ; STRING2D); 
i* This procedure puts the characters into the output buffer until 
it encouters a *1 

VAR I : INTEGER; 

C ■. CHAR; 

BEGIN 

11 = 11 
REPEAT 

C;= STRINGLIJ; 

Ii= 1+1; 

IF C <> ’$» THEN BEGIN 

ERROR:= ERROR OR OyT_HEADER,BUFFER_FULL; 

DISASLE^INTERRUPTS; £* We cannot let the printer interrupt 
while the output Puffer pointers are being updated. 

3T0 RE{OUTHEADER.OUT_BUFFER,OHDC C)); 

£NABUE_rNTERRUPTS 

END 

UNTIL Cr= 2 l) OR (Cs^$') OB ERROR; 

{* Now ue need to start printing if we actually put soraething in tne 
output buffer and the lister isn't already going, *) 

IF NOT OUT_HEADER.fclUfFER_EHPTY AND LISTER_INTERRUFT_OFF 
THEN PRINT CHAR AND_ENABLE_LtSTER_rNTERRUPT 

C CHR( RETHIEVE( OUT_HEADER, OUT_BiJFFER S)) 

END; 

PROCEDURE WRITE CRLFTO OUTBUFFEK; 

VAR LOCAL^STHING ; STSING20; 

BEGIN ^ 

L0CAL_STflIHG[1];= CHR( 13 ); (■ Carriage return *) 

L0CAL_3TfiING[2]:= CHR{10): (* Line feed 
LGCAL_3THING[3]13 C* String terminator •) 

WRITE_STBI«G_T0_0UTPUT_BUFFEHCL0GAL_3TRING) 

END; 

PROCEDURE WR1TE_INTEG£R TO OUT_BUFFER(VALUE : INTEGER); 

VAH LOGAL_STRING : STR1NG2C; 

BEGIN 

In this routine» the integer character string, followed by a space, 
and a should be written to LOCAL STRING, Then: •) 
WRITE_STRING_TO_OUT_BUFFERC LOCALES! RING) 

END; 

C* The following procedure sets everything up and is only called once *) 

PROCEDURE INITIALIZEPROGRAM; 

BEGIN 

INIT_BUFFERCA_D_HEADEa, A_D_BUF_LENGTH}; 

1NIT_BUFFER(KEY_HEADEB ,KEY_BUF_LENGTH); 
INIT_BUFFERCOUT_HEADER,OUT_BUF_LENGTH): 

(* Initialize variables *) 

INIT_LIST_FILE; 

D0NE;= FALSE; 

ERROR: 3 FALSE; 

LAST_VALUE_WA3_0VER_THRE5H0LD: 3 FALSE; 

THRESH 0 LD :3 2 O 00 ; 

PULSE_SUH:3 0.0; 

PUL3£_C0UNT;= 0; 

WRITEt'Kit RETURN when ready to startM; File var OUTPUT is assumed 
to be the console screen •) 

READLN; (* File var INPUT is assumed to be the keyboard •) 

START_CL0CK; 


S£T_UP_A_TO_D; 

SET UP KEYBOARD; 

SET^U FILLISTER; 

SET_CPU_INTERRUPT_HODE; 

ENABLE INTERRUPTS 

END; 

PROCEDURE ANALYZE_DATA; 

VAH C : CHAR; 

END^PULSE, 

SUPRA_THRESHOLD : BOOLEAN; 

A_D_VALUE : INTEGER; 

PROCEDURE DO_END_PULSE_DATA_ANALYSIS; 

BEGIN 

AV£RAGE_PULS£_HEIGHT:= PULSE_SUH/PULSE_COUNT; 
WRITE_INTEGER_TO_aUT_BUFFER(PULSE_COUNT); 

WRITE_INT£GER_TO_OUT_BUFF£R(ROUND(AVERAGE_PULSE HEIGHT)); 
WRITE_CRLF_T0_0UT_BUFF£R; 

PULSE_C0UNT;3 0; 

PULS£_SUM:3 0.0 

END; 

BEGIN 

IF NOT KEY_HEADER.BUFFER_EHPTY THEN BEGIN 
C:=CHR(RETRIEVECKEY_HEADER,KEY BUFFER)); 

D0N£:3 not CC IN [»0S,’9']); 

IF NOT DONE THEN BEGIN 

THRESHOLD;3 (0RD(G)-0RD(’0')+1)•400; 
WRrT£_STRlNG_TO_OUT_BUFfERC'New Thresholds $ ^); 

WRITE_lNTEGER_TO_OUT_BUFFERC THRESHOLD) ; 

WRITE_CRLF_TO_OUT_BUFFER 

END 

END; 

IF NOT A D_H£ADER,BUFFER_EKPTY THEN BEGIN 

DISA?LE_INTERRUPTS; (■ We cannot have the A-D Interrupting 
and trying to update the pointers in the A-D buffer while 
we are trying to do the same thing here, *) 

A_D_VALUE:= R£TRIEVE< A_D_HEADER,A_D_BUFFEF); 

ENABLE_INTERRUPT3; 

SUPRA THRESHOLDA_D VALUE >± THRESHOLD; 

£ND_PULSE:= LAST_VALU'E_WAS_OVEfl_THRESHOLD AND NOT SUPRA_THRESHOLD; 
LAST_VALUE_WAS_QVER_THRESHOLD;= 3UPRA_THRESH0LD; 

IF END_PULSE THEN D0_END_PULSE_DATA_ANALYSIS 
ELSE IF SUPRA_THRESHOLD THEN BEGIN 
PULSECOUNT:? PUL3E_C0UNT+1; 

PULSE_SUM:= PULSE_SUM + A_D_VALUE 

END 

END 

END; 

BEGIN 

INITIALlZE_PBOGfiAH: 

REPEAT 

ANALYZE^DATA 
UNTIL DONE OR ERROR; 

WHILE NOT LISTER_INTERRUPT_OFF DO ; t* Loop til all printing is done. •) 
DISABLE^INTERHUPTS; 

RESET_ALL PERIPHERALS; {* So the operating system finds them as It expects •> 
IF ERROR THEN WRITELNC^Buffer overflow abort,') 

END, 
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Buy Tarbeirs Z*80A S-100 CPU/10 board and 
Double Density Floppy Disk interface, and 
get free new Digital Research CP/M Plus. 

CP/M Plus features; □ high performance file 
system □ CP/M 2.2 compatible □ time and 
date stamps on files □ automatic disk login 
of removable media □ support for l-to-IB 
banks of RAM and 1-to-16 drives up to 512 
megabytes each □ easy to use system utili¬ 
ties with HELP facility □ banked or non- 
banked memory and □ high speed loading. 

Total price is $945. Ask nearest Tarbell dealer 
for demo. 

CURRENT EMPIRE OWNERS: Special low 
prices for upgrading your unit to CP/M Plus. 
Call for details. 



CHANGE YOUR LETTER 
WRITING DRUDGERY INTO 
PUSHBUTTON LUXURY 

If you're still writing all your business letters your¬ 
self, you're spending a lot of time , energy and money on 
needless drudgery* 

You need LetterBANIT*! 

The inexpensive word processing applications 
package designed to free you from at! that - while 
making your essential day-to-day correspondence appear 
more businesslike and professional than ever* 

LetterBANK is no ordinary form letter package. It's 
a sophisticated piece of applications software with over 
200 professionally written letters you can use as is, 
expand, modify or even rewrite to exactly fit your needs* 
There are letters for hiring and firing, sales promos, 
product introductions, collection of overdue accounts, 
information requests, internal memos, news releases - 
you name it and there’s a LetterBANK letter to cover it. 

Best of all, LetterBANK is a luxury you can afford. 
Because the entire package costs just $99. 

Ask for it wherever you buy business computer 
software. Or order direct by calling 1-800-972-5600 (in 
NH 4314800). C.O.D*, VISA, and Masterard accepted* 
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A product of The Wyndham Croup, lid. 
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From Plum Hall, an Imtaoductoiy Book on C. 


tt has been several years in the making and now it is here. Learning to 
Program in C. by Thomas Plum, teaches C language from the ground up. With 
or without previous programming experience* anyone acquainted with 
computers will find a clear description of how C works. 

You will find guidelines for writing portable programs that will run on 
a wide variety of modem computers — micro, mini, and mainframe, with 
excellent efficiency in all these environments, 

Topic areas include: 

• Environmental details - starting C 

• Dota and variables - using the memory 

• Operators and expressions - intuitive reosons for C precedence. 

• Control structure - reodobllity rules 

• Functions - print and scan mode easy 

« Case study - full Blad^ack source, from design to documentation 

• Pointer, struct clarified 


D T I TK/f U A T T '' Spruce Ave. Cordltr. NJ 08232 

t JLl UI 1 nilLlLt Phone orders: 609-927-3770 


• explains C step-by-step 

• procHcat "‘how to" 
approach 

• describes whot happens 
inside the computer 

372 pp, 7V2"x10". Price $25. 
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And now, InfoStar;' 

The first DBMS you can use 
without speaking programmerese. 


So put away vour GO TOs and 
DO WHILES. 

InfoStar is one microcomputer 
data base ^tem that doesn’t ask you to 
write in code. Or learn a programming 
language. Instead you make selections 
from an on-screen menu written in one 
ea^ language. English. 

Which means you don’t have 
to be a programmer or computer jock 
to use it. But, in case you are, there’s 
something in it for you, too. 

With InfoStar, you can generate 
a custom application four times faster 
than with other DBMS software. 

Reason being it has a lot of the 
features that made WordStar* the 
standard of the industry. For instance, 
select-as-you-go menus prompt you 
througli all procedures. And to format 
a data entry form or report, you simply 
draw it on the screen. 

We’ve said it before: what 
you see is what you get. 

But, of course, that’s 
not all you get. Fact is, 

InfoStar has more 
informative (and 
self documenting) 



capabilities than 3 ^u’ve come to expect 
from any microcomputer DBMS. 

Starting with report writing. A 
custom report feature—complete with 
transactional updating and exception 
processing abilities—lets you format, 
manipulate and merge countless differ¬ 
ent ways. And a quick report feature 
lets you finish faster than you can count 
them — usually in 60 seconds or less. 

Not that you have to slow down 
to sort things out either. Because InfoStar 
can sort five to six times faster than 
any other DBMS in its class. 

And for data entry, there are 
high-end minicomputer features. Like 
batch editing. And 300 editing mask 
combinations, to name a few. 

All that’s required ofyou is that 
you have an IBM PC, Apple II or CP/M- 
based computer. And that you take a 
trip over to your local 
computer store to ask 
about InfoStar. 

They don’t speak 
programmerese. 

But they’re happj' to 
talk business. 


MicroPro' 

The Microcomputer Sofhvajnc OomiJany 


ite MicroPro, 33 San Pablo Ai^enue, San Rafael, CA (415) 499“12tX), Circle 301 on Inquiry card* 








Regression Fitting 
to Economic Indexes 

An Apple II program can help determine hose rates of inflation 
through analysis of the Consumer Price Index. 


Dr. John R. Merrill 
Hendrix College 
Conway, AR 72032 


An interesting application of 
regression analysis fits an exponential 
curve to indexes such as the Con¬ 
sumer Price Index (CPI). Such fits 
provide historical information on 
prices and can also be used to ex¬ 
trapolate from recent behavior to 
future performance. Working with 
such regression analyses demon¬ 
strates determining the base rate of 
inflation despite variations on top of 
the base rate. The method and the 
program also suit analysis of many 
other interesting national indexes. 

The Program 

Although written for an Apple II 
computer with 48K bytes of RAM 
(random-access read/write memory), 
the program (see listing 1) can run 
with less RAM if you limit the 
amount of historical data stored or if 
you choose not to plot the results. 
This latter option releases the high- 
resolution memory space. 

In the program, the matrix 
designated CPI(26,12) stores 26 years 


About the Author 

John Merrill has lised computers in his 
teaching at Dartmouth. Florida State, and Hen¬ 
drix. He has published a book. Using Com¬ 
puters in Physics, and several monographs and 
journal articles. Mis present interests are uses of 
DEC VAX-11 systems and microcomputer 
systems. 


worth (1955 through 1980) of 
monthly CPI data (lines 570 through 
820), here taken from the Business 
Conditions Digest, published by the 
Bureau of Economic Analysis, U,S. 
Department of Commerce, The vec¬ 
tor Y(26) stores the years of the data. 

Lines 40 through 60 read in the 
values of the CPI and the correspond¬ 
ing years. Line 70 allows you to 
choose just to fit the data or to fit and 
plot it. Lines 90 and 100 allow selec¬ 
tion of the starting and ending 
months and years, thereby permitting 
a subset of data values to be used in 
calculations. 

Lines 170 through 320 form the 
subroutine that fits the best 
compound-interest curve to the 
chosen data. The routine's analysis is 
based on a linear-regression fit to the 
natural logarithms of the CPI data. In 
a sense, the analysis fits the best ex¬ 
ponential curve to the raw CPI data 
for the years and months chosen, 
using logarithmic weighting factors. 

Program variable XS sums the 
time, measured in years; YS sums the 
natural logarithms of the correspond¬ 
ing CPI values. Variable XY sums the 
products of times and logarithms; X2 
sums the squares of the times. Lines 
280 and 290 use these variables to 
calculate the best values of the slope 
M and the intercept B of the straight 
line representing the logarithm of the 


CPI as a function of time. The 
variable R is the best value, according 
to the least-squares criterion, of the 
compound rate of increase. 

Lines 330 through 520 form a 
subroutine that plots the chosen data 
in high-resolution graphics. Note that 
line 340 finds the best-fit curve using 
the subroutine beginning at line 170: 
Co and C9 are the bottom and top 
values for the graph. In lines 450 and 
460, the variables X9 and Y9 are the 
points to be plotted. Again notice 
that the graph is a plot of the natural 
logarithms of the CPI against time. 
Lines 490 through 510 plot the best-fit 
line calculated by the line 170 
subroutine. 

The Regression Fit 

Using a least-squares criterion, the 
program fits the logarithms of the 
CPI to a straight line. This fit is 
equivalent to fitting, by a regression 
analysis, the raw CPI data to an ex¬ 
ponential curve, y = Ce*^^, where C 
and M are the best-fit constants and t 
is the time. 

This fit is equivalent to fitting the 
data to a compound-interest curve, 
y ” C(1 + R)', where C is the same 
constant (notice the values at t — 0) 
and R is the compound-interest rate. 
If Ce^ = C{1 + R)', then ]og(C) 
+ Mt “ log(C) + tlog (1 -h R), 
where log stands for the natural 
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INVESfMENrANAlYSIS > 

nOM CENIEIINIAl 

CENTENIUIAL SOFTWARE/410 t7TH ST. SUITE f37S/DENVER, CO 00202/(303) 595-9193 


logarithm, matching the BASIC nota¬ 
tion. Thus, M — log (1 + R), so that 
R = e^—1, which is the equation 
used in program line 300. In program 
line 290, the variable B is the best 
value of log(C). 

The details of linear-regression 
analysis, including information on 
how to calculate the best values of M 
and B, are discussed in many 
statistical-analysis books. One such 
source is Hugh D. Young's Statistical 
Treatment of Experimental Data 
{McGraw-Hill, 1962), pages 145 and 
146. 

Program Results 

Figures 1 and 2 illustrate program 
results. Figure 1 shows the fit of {the 
natural logarithm of) the CPI from 
January 1955 through December 
1980. Because the CPI has several 
very different base rates of increase 
over that period of time, the best-fit 
line (a compound rate of increase of 
4.2 percent per year) does not repre¬ 
sent the data very well. 

Figure 2, on the other hand, shows 
a fit for January 1955 through June 
1956 (a period with little change in 
the CPI), and were the corresponding 
graph displayed, this fit would repre¬ 
sent the CPI variation quite well with 
a compound rate of increase of 0.7 
percent per year. The second half of 
the run in figure 2 and the plot shown 
there are the fit of the CPI from June 
1978 through December 1980. Here, 
the compound rate of increase is 12.7 
percent per year, and the straight line 
is a good representation of the actual 
base rate of inflation throughout this 
period. You can also see the relatively 
small variations around the base-rate 
line. A number of the points, which 
represent the raw CPI values, are 
covered by the best-fit line. This 
covering is quite clear on the video 
screen because the program plots the 
monthly points and then draws the 
line right over them. To estimate 
where the covered points lie, 
remember that the CPI values come 
in equal steps in time {every month). 

Conclusion 

The program reported in this note 
represents one illustration of an in¬ 
structive application of regression 


STOCK-FOCUS 

Find oLif how low h low and how high is high. 
Using capital strudyr« and performance data. Stock’ 
focus objectively calculates Ihe under lying value of a 
slock. The system was first developed by the manage' 
meni science departmeni of a mator money center 
bank, and is now in use by irwestmenl advisors, frusl 
companies and brokerage houses. On your screen^ 
Stock'focie will pbi an estimate d lowest value, highest 
value and the current price. Vbu then decide what to 
buy. sell or hdd. 


THE FOCUS TECHNIQUE 

FOCUS Is CENTENNIAL SOFTWARE'S new 
approach to Program Architecture, providing a nat 
uraJ Interaction ^tween microcomputers and users. 
It provides worksheet style input screens, free access 
to all program segments, and the ability to com 


REAL-FOCUS 

Exhaustively analyze potential real estate invest¬ 
ments using the Wharton School’s approach to real 
estate analysis. In minutes you can project profit, costs, 
and IRR for any project over a 10 year period. Real- 
focus accounts for amortization, debt, income, opera? 
ing expenses, taxes, depreciation, and cash flows for 
both after-tax holding and the results of sale. With 
Rea I-focus you cari ana^e any potential irweslmenl 
from a single building project to a complex lime-phased 
planned unit development. 


bine individual results files for portfolio analysis, ’tbu 
also receive a usable reference manual, menu helps, 
a program glossy, multiple report formats and spool¬ 
ing. Wth our FOCUS lechnique even the most com 
plex programs are versatile and ea^ to use. 


COMPUTER 

MEMORY-K 

REAL-FOCUS 

STOCK-FOCUS 

IBM PC 

64 

$179.00 

$189.00 

»'r’" 

48 

48 

149.00 

149.00 

159.00 

159.00 

TRS-aOII 

64 

179,00 

189.00 

TRS-80 III 

48 

149.00 

15900 

ALL PROGRAMS IN DJSK BASIC 



fBM is irademvfE g1 IBM. Apple i% a Ir^emark qI A|)]tle CftfnpjEer Carp., IBS SO la a liidenifk dI (j^rporaEiti^ir. 


ORDER NOW! FILL IN OH CALL 900-525-2003 (loll Free) 


PROGRAM NAME. 

NAME __ 

ADDRESS_ 


.COMPUTER- 


.MEMORY- 


PHONE ^, 


□ (■ 


■' □ 


ACCOUNT 


EXP. DATE 


How to make 
dBase IF work magic. 
Ifsasnap 
with Autocode: 

Finally, the first practical application of artificial intelligence in 
personal computer software. Autocode 1 is a powerful program 
generator for dBASE II. No prior knowledge of programming required. 


--—HflTiCWE 11 

• Auromotlc menus si^ ^ ^ • Ai^ornciHc programs in cffiASE 


• Automatic data entry screens 

• Automatic data entry roi^nes 

• String, numeric, date 8t 
calcufated fields , 

• Automatic rrMttple rejxirts 



■ 

code witti interactive screens > 

^ No prior tcnowted^ of dBASE II ™ 
required 

CP/M MS DOS operating systems 
1 # Hartdy pocket size fBdnual 
• Averc^ learning time only 4 hews 


STEMMOS LTD: 

666 Howard Street, San Francisco, CA 94105 


Just send the following to address above today. 

• Your diskette fornnaf St hardware ^ • Your name St complete oddress 

• How many Autocodes you want at S200 each.^ • A check or money order, 

ORDER TOLL FREE 800-227-1617 (Ext. 417) IN CA CALI 600-772-3545 (Ext. 417) 


Oedit card buyers may substitute thetr cord number and expirasion 
date for the check, Or call us tdl free and save the trip to the mail box. 




U.S. Address: 666 Ho_wa^St._S_an FranciscoCA 94105/ UK. Address: 344 Kens(r>gton High Street. London W14 

Dealer Inquiries inviled ^ 6242 

■ In California odd b% soles lox Aulocode 1 Stemmos Ltd. 


Tel: [4151 777-3800 
d&A.SE Ashlon Tdfe 
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Listing 1: This Apple 11 BASIC program fits the natural logarithms of Consumer Price 
Index data to a straight line and displays the results. Plotting is user-selectable. 


10 flEH CONSIDER PRICE INSEI 
20 DIN CPn2i,12),Y(2ii) 

30 REN READ IN CPI DATA; NYRM Of YRS Of DATA; YROsiST YEAR 
« NYR = 26 

SO FOR I 1 TO NYR; READ Yd): FDR J = 1 TO 12; READ CPKI.J) 

60 NEXT J; NEXT I:YR0 <= YU) 

70 PRINT J INPUT •STDP(O), FIT EXPONENT(11, PtOT(2)7’iCC 
80 IF CC * 0 TNEH END 

90 PRINT ! INPUT *1ST NO, YR (I.E. 6,m5)?';Nl,Yl 

100 INPUT '200 HO, YR (YR2>YRI)?*{H2,Y2 

110 PRINT 'FROH •;H1;‘/';Y1;' TO ■;N2;V;Y2|':’ 

120 Y1 s Y1 - YHO ♦ UY2 * Y2 - YfiO M 

130 IF Y2 < * Yl THEN PRINT 'tllEAN’T DO.'; GOTO 90 

140 IF CC M THEN OOSUB 170: GOTO 70 

150 IF CC = 2 THEN BOSUB 330: GOTO 70 

160 GOTO 70 

170 REN SUBROUTINE TO CALC BEST LINE 
180 T « 0:XS » 0:YS - 0:XY • 0:X2 - 0 

190 FOR 1 « Yl TO Y2: FOR J M TO 12 

200 IF 11 = Yl) AND (0 < Nl) THEN 260 

210 IF (I = Y2) AND (J > N2) THEN 260 

220 T = T ♦ 1:X * T / 12:Y * LOG (CPIU.J)) 

230 XS = XS ♦ X:YS = YS + YiXY = XY ♦ X I Y:X2 * X2 ♦ I » X 
240 IF (I » Yl) AND (J = Nl) THEN X6 = X 

250 IF (I « Y2> AND (J N2) THEN X7 = X 

260 NEXT J: NEXT 1 

270 REN H*’BEST’ SLOPE; Bs’BEST’ INTERCEPT 
280 N MT I XY • XS t YS) / IT I X2 - XS 4 XS) 

290 B == (YS t X2 - XY t XS) / (T t X2 • XS 4 XS) 

300 R = INT (1000 4 ( EXP (H) - 1) + .5) / 10 
310 PRINT • EFF. CONFOUND ANNUAL RATE = ‘iR;’ I" 

320 RETURN 

330 REN SUBROUTINE TO PLOT LN(CPI) VS TINE 
340 GDSUB 180 

350 REN C0=B0TTDN OF GRAPH; C9=T0P OF GRAPH 

360 CO LOG ( INT (CPnYl,Hl))): IF CO < (H 4 16 + B) THEN 380 

370 CO - LOG ( INT ( EXP (N 4 X6 *- B))) 

380 C9 = LOG ( INT (CPI(Y2,H2) ^ D); IF C9 > (N 4 X7 f B) THEN 400 

390 C9 = LOG ( INT ( EXP (N 4 X7 B) + D) 

400 HGR : HCOLOfi= 3: HPLOT 0,0 TO 279,0 TO 279,159 TO 0,159 TO 0,0 
410 PRINT ‘Y SCALE: LDGC; EXP (CO);*) TO LDGC; EXP 1C9I|*).* 

420 T = 0: FOR I * Yl TO Y2: FOR J = 1 TO 12 

430 IF (I = Yl) AND (J ( HD THEN 480 

440 IF (I = Y2) AND (3 } H2) THEN 480 

450 T = T + 1:19 = 1(T / 12) - X6) / (X7 - X6) 

460 Y9 = ( LOG (CPKI.J)) - CO) / (C9 - CO) 

470 HPLOT 279 4 X9,159 - 159 4 Y9 
480 NEXT J: NEXT I 

490 Y6 = UN 4 X6 1- B) - CO) / (C9 - CO) 

500 Y7 = ((« 4 X7 B) - CO) / 1C9 - CO) 

510 HPLOT 0,159 - 159 I Y6 TO 279,159 - 159 4 Y7 

520 INPUT ’ PRESS RETURN FDR NEN CONNAND.';Y$: TEXT : RETURN 

530 REN CPI DATA; EACH RON: YEAR,12 HONTHLY VALUES 

540 REN VALUES FROH 171955 THROUGH 1271980 

550 REN VALUES FROH 'BUSINESS CONDITIONS DIGEST' 

560 REN US DEPT OF CONHERCE, BUREAU OF ECDNDNIC ANALYSIS 
570 DATA 1955,80,1,80.1,80,1,80,1,80.1,80.1,SO.4,SO.2,80.5,80.5,80,6,80.4 
580 DATA 1956,80.3,80.3,80.4,80.5,80.9,81.4,82,81.9,82,82.5,82.5,82.7 
590 DATA 1957,82.8,83.1,83.3,83.6,83.8,84.3,84.7,84.8,84.9,84.9,85.2,05.2 
600 DATA 1958,85.7,85.8,86.4,86.6,86.6,86.7,86.8,06.7,86.7,86.7,86.8,86.7 
610 DATA 1959,86.8,86.7,86.7,86.8,86.9,87.3,87.5,87.4,87.7,88,88,88 
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Listing I continuerf; 

620 DATA 1960,S7.?,88,8S,80.5,88.5,88.7,88,7,88,7,88,3,09,2,69,3,89,3 

630 DATA 1961,89.3,89.3,89.3,89.3,89,3,89.A,89,8,89.7,89.9,89.9,89.9,89.9 

6A0 DATA 1962,89.9,90.1,90.3,90.5,90.5,90.5,90.7,90.7,91.2,91.1,91.1,91 

650 DATA 1963,91.1,91.2,91.3,91,3,91.3,91.7,92.1,92.1,92.1,92,2,92.3,92,5 

660 DATA 1969,92.6,92,5,92.6,92,7^92,7,92.9,93.1,93,93.2,93,3,93.5,93.6 

670 DATA 1965,93.6,93.6,93.7,99,99.2,94.7,94.8,94.6,99.8,94,9,95.1,95.4 

680 DATA 1966,95.9,96,96.3,96,7,96,8,97.1,97.4,97.9,98.1,98.5,98,5,98,6 

690 DATA 1967,98.6,98.7,98.9,99.1,99.4,99.7,100.2,100.5,100.7,101,101.3,101.6 

700 DATA 1968,102,102.3,102.8,103.1,103.4,104,109.5,109.8,105,1,105.7,106.1,106.9 

710 DATA 1969,106.7,107.1,108,108.7,109,109.7,110.2,110.7,111.2,111.6,112.2,112.9 

720 DATA 1970,113.3,113.9, 119.5,115.2,115,7,116.3,116.7,116.9,117.5,118.1,118.5,119.1 

730 DATA 1971,119,2,119.9,119.8,120.2,120.8,121.5,121.8,122.1,122.2,122.9,122.6,123.1 

790 DATA 1972,123,2,123.8, 124,124.3,124.7,125,125.5,125.7,126.2,126.6,126.9,127.3 

750 DATA 1973,127.7,128.6,129.8,130.7,131.5,132.9,132.7,135,1,135.5,136.6,137.6,138.5 

760 DATA 1979,139.7,191.5,193.1,193.9,195,5,146.9,198,199.9,151.7,153,159.3,155.9 

770 DATA 1975,156,1,157.2,157,8,158.6,159.3,160.6,162.3,162,8,163.6,164.4,165.6,166.3 

780 DATA 1976,166.7,167.1,167.5,168,2,169,2,170.1,171.1,171.9,172.6,173.3,173.8,179,3 

790 DATA 1977,175.3,177.1,178,2,179.6,180.6,181.8,102.6,183.3,189,189.5,185.9,186.1 

800 DATA 1978,187.2,180.4,189.8,191.5,193.3,195.3,196.7,197.8,199.3,200.9,202,202.9 

810 DATA 1979,204.7,207.1,209.1,211.5,219.1,216.6,218.9,221.1,223.9,225.9,227.5,229.9 

820 DATA 1980,233.2,236.9,239.8,292.5,299,9,247,6,247.8,299.9,251.7,253.9,256.2,258.9 

830 REN COPYRIGHT (Cl HENDRIJ COLLEGE 1980 

840 REN ALL RIGHTS RESERVED. PLEASE GIVE APPROPRIATE CREDITS. 

850 END 


(la) 

RUN 

STOP(01, FIT EXPOHENTd), PL0T(2)?2 

1ST HO, YR (I.E. 6,19i5)?l,m5 
2ND HO, YR IYR2>VRl}?t2,19B0 
FROH 1/1955 TO 12/1990! 

EFF. COHPOUND ANNUAL RATE < 4.2 I 
Y SCALE: LOS(69) TO LOB(259). 

PRESS RETURN FOR NEN CDHHAND. 

STOP(O), FIT EXPONENT(1), PL0T(2)?0 

] 


(lb) 



Figure 1; The computer prompting messages and operator responses shown in (la) pro¬ 
duce the plot shown in (lb). This plot results from running the listing I program using 
Consumer Price Index data from January 1955 through December 1980. The best-fit line 
represents a 4.2 percent-per-year compound rate of increase. 


What makes 
a streetwise kid 
from NewTfork 
want to help 
rice farmers 
in the tropics? 


Meet Mike Harvey. He's not 
out to change the world, just 
to understand it a little better 
And because he thinks that 
underneath all the differences 
people are basically alike, he 
feels he can help. 

It’s what today’s Peace 
Corps is all about, Americans 
from every kind of back¬ 
ground, of all ages, making a 
commitment to live and work 
with people around the world 
to meet basic human needs* 



You won’t be asked to move 
mountains but you’ll under¬ 
stand what volunteers like 
Mike Harvey mean when they 
talk of small miracles. Why 
they want to work hard at a 
challenge unique to the Peace 
Corps. 

Above all, you’ll be learning 
something about the world, 
making friends with people 
you can help. And that’s what 
life should be all about* 

For further information, 
call toll free 800'424-8580* 

Or write Peace Corps, 
Washington, D*C* 20525. 


Peace Corps 

The toughest job 
you'll ever love. 
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(2a) 

]RUN 

ST(}P(0), FIT EXPO^ENKl), PL0T(2J?1 

1ST m, YR (LE. i,1965)?l,t955 
2ND RO, YR (yR2>VRn?6,19S6 
FROM 1/1955 TO i/1954; 

EFF. CORPOUND ANNUAL RATE = ,7 I 

STOP(O), FIT EXPONENTS, PL0T(2]?2 
(2b) 

1ST NO, YR iI.E< i,1965)?i,1973 
2ND RQ, YR (YR2>¥Rn?i2,1930 
FROM 4/1978 TO 12/1980: 

EFF. CORPOUND ANNUAL RATE = 12.7 I 
1 SCALE; 108(192) TO 108(240). 

PRESS RETURN FOR NEN COMMAND. 

STOPIOJ, FIT EKPDNENTd), PLI}T(2)?0 

1 

(2c) 


analysis to curves of general interest. 
This regression analysis is actually a 
nonlinear, least-squares fit to an ex¬ 
ponential curve representing a com- 
poimd-interest function. However, 
the nonlinear regression is ac¬ 
complished using well-known results 
from linear-regression analysis by fit¬ 
ting the best straight line to the 
natural logarithms of the particular 
index used, the CPL 

Using the program demonstrates 
the complexity of the CPI as a func¬ 
tion of time. Such use also demon¬ 
strates that the CPI behavior in 
specific segments of time can be 
reasonably well represented by 
compound-interest curves with differ¬ 
ing base annual inflation rates. Fur¬ 
thermore, using the program shows 
the relatively small variations on top 
of the base inflation rates in the dif¬ 
ferent epochs* 

Such an instructive analysis then 
leads to the questions that simple data 
manipulations are unlikely to 
answer—fundamental questions such 
as, "'What occurred during the 
various, distinct epochs to cause the 
quite different base inflation rates?'' 
"Can you see the effects of the Viet¬ 
nam War or the price increase from 
OPEC in the appropriate epochs?" or 
"Are the effects of such major in¬ 
fluences as war or energy prices 
delayed in time and why?" The point 
of the instructive illustration fur¬ 
nished by this program is to get peo¬ 
ple to consider questions of pro¬ 
gressively deeper levels and to be able 
to test reasonable hypotheses against 
the data itself, ■ 



Figure 2: OemoHsfrflrU'jig use of the listing 1 program, the prompting and response 
messages in (2a) and (2b), respectively/, show program operation for Consumer Price In¬ 
dex data from January 1955 through June 1956 (at a 0.7 percent-per-year compound rate 
of increase) and June 1978 through December 1980 (22^7 percent-per-year compound 
rate of increase). The graph in (2c) results from the (2b) inputs; the discrete points are 
individual Consumer Price Index values. 
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A Systefn. 

5-100 (rEEE-696) 

Dfsk conirolfer with 4 poris; supporis 5'/-' ond 8' drives 
(floppy and/or Winchester) on same cable. 

Z80 CPU 4 or 6 MHz, 64KRAM, 2 serial I/O, T parallel, OC. 
Supports 8AAB Amlyn floppy. CP/M'^' and BIOS Included, 
Package price: $1,195,00 (OEM pricing upon request). 

May be pvncHased sepororely. Winchester ond floppy drives ovailcAite. 
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vi(3 MP.^ tTBdfliTwiiB of DigilaJ TirboOCS n b LratfwnarK SoUware ZDOD, Inc., 
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Sorting Algorithms 
for Microcomputers 

Programmer ingenuity and search of the existing literature 
can significantly improve sort performance. 


Terry Barron 
1901 E^t Lynn St. 
Seattle, WA 98112 

George Diehr 
1500 38th Ave. 
Seattle, WA 98122 


Many applications require organiz¬ 
ing data into ascending or descending 
order—sorting. This can be an ex¬ 
tremely time-consuming job, espe¬ 
cially if a too simple algorithm is 
used. On a large machine the ineffi¬ 
ciency may not be noticed—one sec¬ 
ond versus ten may not be worth 
worrying about. On a microcom¬ 
puter, however, one minute versus 
ten may be quite important, especial¬ 
ly if youVe sitting at a terminal wait¬ 
ing for the results. 

In this article we examine two fair¬ 
ly simple and closely related sorting 
algorithms: Shuttlesort and Shellsort. 
Shellsort is a generalization of 
Shuttlesort, requiring only a small 
added expenditure of programming 


About the Authors 

Terry Barron is a doctoral candidate in the 
School of Business at the University of Wash¬ 
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of Quantitative Methods in the School of Busi¬ 
ness at the University of 


effort but yielding astounding im¬ 
provements in performance. 

In addition, we examine the sorts' 
performance on a variety of machine- 
language combinations to give some 
idea of their relative power on a com¬ 
mon practical task. 

When faced with a common prob¬ 
lem such as sorting, someone has 
probably developed efficient 
methods—what you need to know is 
where to look. References 1, 2, 4, and 
5 are convenient sources of sorting al¬ 
gorithms. 

Types of Sorts 

If the sort program and all the data 
to be sorted fit into central memory, 
we can use an internal sort. If not, 
some kind of external sort must be 
used. Such sorts involve sorting parts 
of the data in central memory, writ¬ 
ing these sorted parts to a disk, and 
then merging the parts together to 
create a file of sorted data. This arti¬ 
cle deals with internal sorts, which 


can be used during the internal phase 
of an external sort. 

Many internal sorting algorithms 
are available, each with advantages 
and disadvantages. Broadly speak¬ 
ing, we can classify the sorts by two 
characteristics: efficiency and com¬ 
plexity (see table 1). 

Shellsort occupies an interesting 
position in this classification: it is in 
the same efficiency class as sorts such 
as Quicksort yet is easier to program. 
In addition, it is more efficient than 
the Shuttle/Bubble varieties yet no 
more difficult to program. This is 
only a small exaggeration, Shellsort is 
slightly more complicated than those 
in the Shuttle category. Also, it is 
slightly less efficient, at least 
theoretically, than Quicksort and 
Treesort. Nevertheless, in most situa¬ 
tions Shellsort represents the best 
choice in trading machine time for 
complexity. Furthermore, Shellsort 
requires no more space than Shuttle- 
sort while Quicksort does require ad¬ 
ditional space. 
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Complexity of Algorithm 

Efficiency 

Low 

Medium 

High 

Low 

Shuttle 

Bubble 

Pair Exchange 



Medium 

Shetlsoft 

Quicksort 

Treesort 


High 



Linear-Time 

Sort 


Table 1: Common sorting methods cm be classified by two characteristics: efficien¬ 
cy and complexity. 


Listing 1: This Applesoft uersi'on of Shuttlesort includes a GOSUB at line 20 to branch 
to code that generates data used to perform the tests described in the text. The sort 
proper is the code from line 50 through line 200. 

10 DIM X(1024) 

19 REM BRANCH TO GENERATE N RANDOM VALUES 

20 GOSUB 1000 

50 FOR I = 1 TO N - 1 

60 FOR J ^ I TO 1 STEP - 1 

70 IF X<J) < == X<J + 1) THEN 200 

80 TX ^ X(J>JX(J) = X(J + 1)IX(J + 1) == JXt 

100 NEXT J 

200 NEXT I 


Because Shuttlesort serves as the 
starting point for SheUsort, we con¬ 
sider it first. It is useful for sorting 
small lists of items (e*g-, up to 30 or 
so on a microcomputer), Shuttlesort 
is also used as part of more complex 
algorithms such as modified Quick¬ 
sort, {Reference 5 is an excellent 
source for more information on all 
the sorts noted in the table except the 
linear-time sort, which is covered in 
reference 6,) 

Shuttlesort 

For a concrete demonstration of the 
Shuttlesort algorithm, we will assume 
that we want to sort the following list 
of single characters into normal 
alphabetical order: 

Location 1 2 3 4 5 6 

Element X C D M A B 

The Shuttlesort algorithm starts by 
comparing the first two items, X and 
C, and exchanges them if they are out 
of order. Because X should come after 


C, they are exchanged. The algorithm 
next compares locations 2 and 3, 
Because X should come after D, they 
are exchanged. 

The sort now determines how far 
up in the list the value D should be 
moved (to the left in our display). 
Therefore, C and D are compared. 
Because they are in the right order, no 
exchange is made. The comparisons 
resume at locations 3 and 4; X should 
come after M and they are swapped. 
The list is now 

Location 1 2 3 4 5 6 

Element C D M X A B 

Values at locations 4 and 5 are 
compared next. Because X should 
come after A, they are exchanged; 
next, M and A are compared and an¬ 
other exchange occurs. Two more ex¬ 
changes—D and A, then C and A— 
place A in location 1, The sort 
resumes by comparing X and B, B 
travels up the list until it stops at loca¬ 
tion 2, finishing the sort: 
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Although our example sorts single 
characters, the algorithm applies 
equally to real values, integers, or ar¬ 
bitrarily long strings. The perfor¬ 
mance tests presented here use ran¬ 
domly ordered real values. 

Listing 1 shows an Applesoft ver¬ 
sion of Shuttlesort for real-valued 
data. The FOR loop from lines 50 to 
200 controls the traversal down array 
X so that the first comparison for a 
given value of I is X(I) and X(H-l). 
The inner FOR loop, lines 60 through 
100, moves the v^ue at X(l) up the 
list until it encounters a smaller (or 
equal) value or until it reaches the top 
of the list. The exchange of X(J) and 
X(J + 1) in line 80 moves data 
elements up the list. 

As noted in table 1, Shuttlesort is in 
the same class as the Bubble and Pair 
Exchange sorts. A sort shown in the 
Apple BASIC Programming Refer¬ 
ence Manual (page 15) is a Pair Ex¬ 
change sort. The efficiency of these 
sorts can be described by the increase 
in sorting time as the number of items 
to be sorted increases. If it takes T 
seconds to sort N items, these sorts 
will require about 4T seconds to sort 
2N items: the sort time increases with 
the square of the number of items. Al¬ 
gorithms with this efficiency are said 
to be order N-square in performance. 
Sorting time can get out of hand very 
quickly with an order N-square sort. 
For example, if 100 items require 100 
seconds to sort, 200 items will require 
400 seconds. Sorting 1000 items 
becomes impractical—it would take 
about 3 hours, 

A clue to this algorithm's inefficien¬ 
cy can be seen in our letter-sorting ex¬ 
ample. The value A starts in location 
5 but belongs in location 1; Shuttle- 
sort needs four exchanges to move it 
to the top. Similarly, the movement 
of value B to location 2 also requires 
four exchanges. As the number of 
items to be sorted increases, the num¬ 
ber of exchanges for each item in¬ 
creases, The total number of ex¬ 
changes is proportional to the num¬ 
ber of items times the number of ex¬ 
changes for each—hence the order 
N-square performance. 
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Figure 1: Shellsort creates five sublists when distance D—5; each suhlist is sorted with a Shuttlesort. Before refers to the data order 
before the Shellsort pass; After refers to the order resulting from the Shellsort pass. 
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Figure 2: These three Shellsort sublists result when distance D =3. The Before list is 
identical to figure Is After list; it results from the D—5 Shellsort. 


If Shuttlesort could move items 
more than one position at a time, it 
might be more efficient* One way to 
make larger moves is to compare 
items farther apart than just one loca¬ 
tion* This is the idea behind Shellsort; 
reference 7 discusses Shell s original 
work. 

Shellsort 

Shellsort works by dividing the list 
of data into sublists* Shuttlesort is 
used to order each sublist and finally 
merge them into the final, completely 
sorted list. The final pass of Shellsort 
is identical to a Shuttlesort* Earlier 
passes try to move small values near 
the top of the list in large steps* On 
the final (Shuttlesort) pass values 
don't have far to move* 

To demonstrate Shellsort, we use 
the larger list of data shown in figure 


1* Instead of comparing immediate 
neighbors, the algorithm starts by 
comparing items some fixed distance 
apart, 5 for the first figure 1 pass. The 
Before section shows the original list 
of data and the five sublists that result 
when items five locations apart are 
compared* The algorithm effectively 
applies a Shuttlesort to each of these 
sublists* The After section shows the 
now-ordered sublists and the 
resulting whole list at the end of the 
pass* Note that only six comparisons 
have managed to move letters in the 
first half of the alphabet to the top 
half of the list and letters in the last 
half of the alphabet to the bottom 
half of the list, 

The next pass uses a distance of 3, 
resulting in the three sublists shown 
in figure 2. Each sublist is sorted 
(using Shuttlesort) with the result in 


the After section. The first quarter of 
the list now contains letters from the 
first quarter of the alphabet and so 
on. The list becomes partially ordered 
very quickly* 

The final pass uses a distance of 1, 
resulting in only one sublist, the en¬ 
tire list of values. Clearly, applying 
Shuttlesort to that list assures that the 
final result is completely ordered. 
Note the small distance items need to 
move in this final pass to find their 
final position; no item need move 
more than two locations* 

The chcmges required to convert 
Shuttlesort to Shellsort are minimal. 
First, lines 50 through 200 in listing 1 
are modified to use distance D rather 
than the fixed distance 1* After each 
pass, the value of D reduces to 
INT(D/2) at line 230 of listing 2* 
When D is reduced to 0, we know 
that the pass just completed was the 
Shuttlesort on the whole list* Thus, 
the sort is complete. 

Determining Distances 

How do we choose the distances? 
Although the algorithms perfor¬ 
mance is known to be rather sensitive 
to the distances, there is no known 
way to select the ones that guarantee 
minimum sort time* However, the 
initial distance and all subsequent 
distances should be odd. One of the 
most commonly used set of distances 
with this property was developed by 
Hibbard (see reference 3), He uses an 
initial distance of 

jjl _2Jwrii.t>Cf(jsfj /LOOii)} _2 
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Shuttlesort Shell sort 


Number 

Number of 

Number of 

Number of 

Number of 

of Items 

Comparisons 

Exchanges 

Comparisons 

Exchanges 

32 

280 

251 

159 

70 

64 

1050 

992 

411 

180 

120 

4106 

4063 

1142 

555 

256 

16,802 

16,552 

2515 

1108 

512 

64,761 

64,255 

6395 

3089 

1024 

264,233 

263,223 

15,740 

8131 

2048 

1,032.218 

1,030.176 

34,994 

17,698 

4096 

4,141,646 

4,137.563 

84,969 

46,277 


Table 2: Comparing Shelisort with Shuttksort illitstrates the former algorithm’s superiority. 


Listing 2: Comparing this Applesoft version of Shelisort with the listing I program 
demonstrates that only two Hnes~45 and 230—need he added to a Shuttlesort program 
to form Shelisort. The variable D generalizes the distance between comparisons; this 
distance is fixed at I in Shuttlesort. 


10 

DIM X<1024) 




19 

REM BRANCH TO GENERATE 

N 

RANDOM VALUES 

20 

GDSUB 1000 




45 

D = 2 " INT ( LOG (N) 

/ 

LOG <2>y ~ 1 

50 

FOR I = 1 TO N - C 




60 

FOR J = I TO 1 STEP 

- El 



70 

IF X(J) < = X(J + D) 

THEN 

200 

80 

TX = X(J>:X(J) = X(J + 

ID 

IX<J + ID = TX 

100 

NEXT J 




200 

NEXT I 




230 

El = INT (H / 2): IF 

D > 

0 

THEN 50 


Each subsequent distance is 

D = INT(D/2) 

(Note that LOG(N)/LOG(2) is the 
base 2 logarithm of N,} The values of 
D are always of the form 2^“1 for 
some positive integer P. For example, 
if we have 100 items to sort, the initial 
P is 6 and the initial D is 63. In subse¬ 
quent passes, D equals 31, 15, 7, 3, 
and 1. (For our little example, we 
should have used an initial distance of 
7, but we chose 5 to make it a bit 
more interesting.) 

We now have all the parts 
necessary for the algorithm. The 
Apple BASIC program is in listing 2. 

Performance Evaluation 

We claimed in the beginning that 
Shelisort was well worth the minor 
programming changes. The acid test 
of this is the time required to sort. It 


often turns out that an algorithm that 
has superior theoretical performance 
realizes its advantage over another 
algorithm only for very large values 
of N. For example, suppose we code 
an algorithm that is order N—that is, 
doubling the number of items to sort 
only doubles the time. But suppose it 
takes 1000 seconds to sort 100 items, 
while our order N-square algorithm 
takes 100 seconds. Sorting 200 items 
requires 2000 and 400 seconds respec¬ 
tively; sorting 500 items requires 5000 
and 2500 seconds respectively. Only 
when we sort more than 1000 items 
will the order N algorithm, be 
superior. In such situations, the 
choice of algorithm depends heavily 
on the number of items to sort. 

Therefore, we compared timings 
for Shuttlesort and Shelisort for 
several machines and languages. In 
addition to time measurements, we 
also counted the number of exchanges 
and comparisons required by each 


method. While the time will certainly 
differ for different hardware, the 
counts will not, so they provide in¬ 
sight into algorithm efficiency in¬ 
dependent of hardware/software 
considerations. 

Another measure for a sort 
algorithm is the amount of memory 
required. Each method requires only 
minimal extra memory beyond the 
list to be sorted. Furthermore, this ex¬ 
tra space does not increase as the 
number of items increases. Thus, 
space use is order N. In contrast, 
algorithms that are slightly more effi¬ 
cient than Shelisort typically require 
significant extra space. For example, 
some require space for pointers— 
possibly two pointers per item. 

For the performance comparisons, 
random real values were generated. 
This probably represents the most 
challenging type of data for both 
algorithms—with integers or strings, 
duplicate values are more likely to oc¬ 
cur and sort time would be reduced 
for both. 

Table 2 shows the number of com¬ 
parisons and exchanges for the two 
algorithms for lists of size 32, 64, 
, . , 4096. The superiority of 
Shelisort is obvious throughout. 
Scanning the Comparisons and Ex¬ 
changes columns under Shuttlesort 
reveals its order N-square 
nature—when N doubles, the number 
of operations increases fourfold. Also 
note how the number of exchanges is 
close to the number of comparisons. 
Exchanges are expensive—they re¬ 
quire three LET statements. 

The rate of growth of the number 
of comparisons and exchanges for 
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Sort time fn seconds for: 


Number 
of Items 

Shuttlesort 

Shellsort 

32 

7 

3,5 

64 

26 

7.5 

128 

103 

20 

256 

413 

51 

512 

(1652) 

121 

1024 

(6608) 

295 

2048 

(26,433) 

(706) 

4096 

(105,730) 

(1692) 


Table 3: Comparison of sort times for Shuttlesort and Shellsort algorithms written 
in Applesoft BASIC support table 2$ indication of Shellsort's superiority. The 
numbers in parentheses are estimated times. 


Shellsort is far slower. Instead of an 
order N-square increase, it is approx¬ 
imately proportional to Thus, 

doubling N results in an increase of 
roughly 2A times in the number of 
operations. Furthermore, the number 
of exchanges is much less than the 
number of comparisons, usually 
about half. {Note that different data 
produce different counts, but the rela¬ 
tionships remain approximately equal 
to those we measured.) These counts 
show the effectiveness of early passes 
in moving items a long way up and 
down the list with few comparisons 
and exchanges. 

From the counts of comparisons 
and exchanges, Shellsort should be 
much faster. It is: table 3 shows sort 
times in seconds for the two 
algorithms using Applesoft inter¬ 
preted BASIC, {Some of the times 
have been estimated because they are 
so long. The estimation method is 
described in the next section.) As you 
can see, as N grows Shuttlesort 
becomes impractical very quickly: 


sorting just 256 values requires 
almost 7 minutes. By comparison, 
Shellsort can order four times as 
many values, 1024, in less time. Even 
though the Apple has enough 
memory to sort 4096 values, do you 
have the patience to wait out a Shut¬ 
tlesort? The estimated time is about 
29 hours. 

Using Shellsort, it is practical to sit 
at the machine while it sorts 1024 
values. Sorting 2048 values calls for a 
coffee break {12 minutes); while you 
might schedule a sort of 4096 values 
for a quick lunch (about 28 minutes). 

Predicting Sort Times 

It is quite easy to develop simple 
and accurate estimates for sort times 
for both algorithms. Based on the 
order of the methods, estimates of the 
following forms are used: 

TimefShuttlesort) = C 
Time(Shellsort) - K 

The constants C and K are estimated 


from actual times from table 3, The 
estimates are usually better if larger 
values of N are used. For example, 
using N—256 to estimate C gives 

C = 413/256^ ^ 0,006302 

Using this value for C gives an 
estimate for N = 128 of 

Time(Shuttlesort) = 
0.006302*128" = 103.25 

agreeing with our observed time. The 
estimate for 1024 items is 

Time(Shuttlesort) = 
0.006302*1024" = 6608 seconds 

or almost 2 hours. 

For Shellsort, the estimated K using 
N=1024 is 

K = 295/128""^ = 0.0475 

The estimate for sorting 128 values is 

TimefShellsort) = 
0.0475*128" "* ^ 21.5 

agreeing fairly well with the observed 
20 seconds. 

Pushing Shellsort Further 

Many algorithms can be "'tuned" to 
give additional performance im¬ 
provement, although often no im¬ 
provement in order of performance. 
This is the case with Shellsort. We 
can reduce times by about 25 percent 
with the following change: when we 
find a value that is out of place, say 
X{I+D), it is stored in TX. TX is then 
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Listing 3: In an Applesoft version of Super-Shellsort, exchanges are delayed so that 
fewer LET statement executions are required than in the usual Shellsort algorithms^ This 
program reduces sort times by about 25 percent compared with the listing 2 program. 

10 DIM X<1024) 

19 REM BRANCH TO GENERATE N RANDOM VALUES 

20 GOSUB 1000 

45 D = 2 " INT ( LOG <N) / LOG <2)> - 1 

50 FDR I = 1 TO N - D 

55 IF X<I) < == X(I + D> THEN 200 

57 Tx ^ x(i + ri>:x(i + D) = XCI) 

58 IF I < = D THEN X(I) = JXt GOTO 200 

60 FOR J = I - D TO 1 STEP - D 

70 IF TX > = X<J> THEN 120 

80 X(J + D> = X<J> 

100 NEXT J 

120 XCJ + D> = TX 

200 NEXT I 

230 D ^ INT (D / 2>: IF D > 0 THEN 50 


compared up the list, moving dis¬ 
placed values down by distance D un¬ 
til the proper place for TX is found. 
Thus, moving a value up in M steps 
requires only M —1 moves and one 
exchange instead of M exchanges, 
(This improvement is discussed in 
reference 3.) This version of the pro¬ 
gram appears in listing 3, 


This tuning reduces the time to sort 
1024 values from 295 seconds to 223 
seconds. The time to sort 4096 values 
is now about 20 minutes compared to 
about 28 minutes. 

In theory, there are quicker 
algorithms than ShelTs. For example, 
based on statistics reported in 
reference 5 (page A41), Quickersort 


seems to be about three times faster. 
However, Quickersort involves 
significant manipulation of pointers 
and transfers of control, operations 
that are especially expensive with an 
interpreter. We once tried Quicker¬ 
sort on an 8080-based microcomputer 
using Microsoft BASIC. The results 
were miserable—the seconds required 
by Shellsort became minutes with 
Quickersort. We have not repeated 
the experiment with the Apple. 

The Apple versus IBM 
and Two of the Dwarfs 

How powerful is the Apple? What 
is the performance gain from compil¬ 
ing? How do BASIC and FORTRAN 
compare in performance? We did not 
embark on an exhaustive perfor¬ 
mance comparison, but having 
several computer systems available 
and for some time having harbored 
suspicions about Grosch's law (ex¬ 
plained later) we coded Shuttlesort 
and Shellsort on several machines 
using several languages: 

•Apple with Applesoft BASIC 
•Apple with Microsoft BASIC com- 
piler 

•IBM Personal Computer with Mi¬ 
crosoft BASIC interpreter 
•Digital Equipment Corporation 
VAX-11/780 with BASIC compiler 
•DEC VAX with FORTRAN (com¬ 
piled) 

•Control Data Corporation Cyber 
170-750 with BASIC compiler 
•CDC Cyber with FORTRAN (op¬ 
timizing FTN5 compiler) 

Table 4 summarizes the results and 
shows the ratios of sort times for 1024 
values using Shellsort. The under¬ 
lined values represent comparisons 
that are probably the most accurate 
reflections of machine power as op¬ 
posed to comparison of languages or 
compilers/interpreters. For example, 
row 2 indicates that the VAX is about 
47 times faster than the Apple (both 
using compiled BASIC). The CDC is 
somewhere between 2.6 and 4.3 times 
faster than the VAX depending on 
whether we compare BASICs or 
FORTRANs. 

If you have a BASIC compiler for 
your Apple, you probably know 
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about the significant speed im¬ 
provements it affords. Using the 
Microsoft BASIC compiler with in¬ 
teger variables for everything except 
the actual array of values to be 
sorted, 1024 values can be sorted in 
33 seconds, and 4096 values require 
166 seconds {there went your coffee 
break). The average improvement is a 
factor of about 7,5, 

Now, what about Grosch's law? 
Herbert Grosch hypothesized a rela¬ 
tionship between computer cost and 
performance that claimed a quadru¬ 
pling of performance for a doubling 
of cost (a quadratic relationship). 
This seemed to hold true for many 
years, especially if performance was 
based on measures of raw computing 
power such as add times. Because in¬ 
ternal sorting requires primarily brute 
computational power, as opposed to 
input/output operations, our perfor¬ 
mance measures should be a fair test 
of the law. 

In order to make some sense of 
cost/performance trade-offs, we 
calculated for each machine the 
following quantity; 



Apple 

BASIC 

IBM 


VAX 


CDC 


Com¬ 

PC 

VAX 

FOR¬ 

CDC 

FOR’ 


piled 

BASIC 

BASIC 

TRAN 

BASIC 

TRAN 

Applesoft 

7.6 

1.46 

360 

1100 

952 

4758 

Apple BASIC Compiled 


,19 

47 

145 

125 

626 

ISM PC BASIC 



247 

753 

652 

3259 

VAX BASIC 




3.0 

26 

13,2 

VAX FORTRAN 





.67 

4.3 

CDC BASIC 






5.0 


Table 4; These relative performaJice comparisons of various hardware/software 
combinations are based on sorting 1024 values with Shelkort. Table entries are the 
ratio of the row-system sort time to the column-system sort time; for example, the 
VAX BASIC system runs Shellsort 47 times faster than the Apple BASIC Compiled 
system does. Underlined values are those most appropriate for comparisons of the 
relative power of different hardware. 


System 

Cost 

Cost Index 

Apple, BASIC 

S1500 

1.00 

VAX. BASIC 

$100,000 

1.42 

VAX. FORTRAN 

$100,000 

0.47 

CDC. BASIC 

$1,000,000 

5,33 

CDC. FORTRAN 

$1,000,000 

1.06 


Table 5: A comparison of the cost index of various computer systems. 
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cost index — 

cost of machine X/cost of Apple 


performance of X/performance 
of Apple 

Performance is 1/time to sort 1024 
items. The results are shown in table 
5* The cost index tells how many 
Apples you could buy for each unit of 
Apple performance obtained when 
using specific machine-language com¬ 
binations, Even more to the point, if 
you could divide a job into pieces that 


could be run simultaneously, this in¬ 
dicates that in all cases except the 
VAX/FORTRAN combination it 
would be cheaper to buy a bushel of 
Apples in place of the larger machine. 
For example, with the CDC/BASIC 
combination you could buy 5,33 
Apples for each unit of Apple perfor¬ 
mance that the CDC provides. 
Because the CDC/BASIC combina¬ 
tion sorted 1024 values 125 times 
faster than the Apple, you would 
spend 125 *$1500 = $187,000 in 
Apples versus about $1,000,000 for 


the CDC, 

Although this is certainly a crude 
comparison, it is quite interesting. If 
Grosch's law held, we should see the 
cost index dropping rapidly with in¬ 
creasing machine cost. Because the 
CDC costs about 667 times as much 
as the Apple, Grosch's law implies 
that its performance should be about 
444,444 times better, that is, 
(1,000,000/1500)^=444,444- In fact, 
the CDC performance is at best about 
626 times better. 

Conclusions 

Small changes in a program can 
yield dramatic performance gains. 
About the only good reason for ever 
using one of the order N-square sort¬ 
ing algorithms is for illustrative or 
educational purposes. Minor tuning 
can also give significant im¬ 
provements. 

If you do a significant amount of 
numerical computing and are using 
an interpreted BASIC, you should 
probably look into a compiler. The 
performance improvement is much 
greater than the gain possible by 
moving to a faster chip (e.g., a Z80 or 
8088 in place of the 6502), 

Finally, if you have a spare quarter 
of a million dollars, you can purchase 
a machine that will give you a pro¬ 
portional performance improvement 
over the Apple, but don't expect to 
reap much in the way of economies of 
scale. ■ 
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Martin 

Marietta 

Aerospace 

Data Processing 
Opportunities 


Martin Marietta Aerospace, 
NASA’s prime Contractor for 
the Space Shuttle External 
Tank has immediate open¬ 
ings for Data Processing pro¬ 
fessionals. Because we ac¬ 
tually manufacture the exter¬ 
nal tank, you’ll get to see the 
actual results of your efforts. 


COMPUTER 

PROGRAMMER/ 

ANALYSTS 

Immediate opportunities exist 
for individuals experienced in: 

•UNIVAC 1100 
ASCII COBOL 
DMS 1100 
DDL. SDDL, DMU 
DML, QLP 
DPS 1100, TIP 
D/B Editor 


•APPLICATION 
EXPERIENCE 
Shop floor control, 
Scheduling, Manufac¬ 
turing, Inventory, 
Purchasing, Config¬ 
uration Management, 
Quality Engineering. 


• DATA BASE OPENINGS 
Analyst, Design, Ad¬ 
ministrators with above 
hardware, software and 
applications experience. 


These opportunities exist 
at our Michoud Assembly 
Facility located in subur¬ 
ban East New Orleans. 

Quattfted emndidates inimnsted in 
teaming more about thasa oppor- 
iuniiias at Martin Marietta shoutd 
forward resumes, including salarf 
history to Martin Marietta 
Aerospace, Denwer Glazier, 
BYTE-5t, P.O. Box 29304, New 
Orleans, Louisiana 70189, We are 
an equal opportunity employer, 
m/rih. 




490 May 1983 © BYTE Publitariom Inc 















Circle 525 on Inquiry card. 


HuyillM INDUSTRIES, INC. 


In Texas Orders 
Questions & Answers 
1 - 713 - 392-0747 


22511 Katy Freeway 
Katy (HoustonI Texas 77450 


To Order 
1 - 800 - 231-3680 
800 - 231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 

TRS-ttO® BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 5 % sales tax, 
OpenMon.-Fri. 9-6, Sat. 9-1. We pay freight and insurance. Come by and see us. Call us for a reference in or near your city. 
Ref; Fanners State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 

Fadaral Exprau (Ovarniglit Dplivory) El 

Houston Intercontinental E! 

Airport Delivery (Seme Day) 

U.P.S. BLUE (Every Day) El 

References from people who have B 

bought computers from us probably in 
your city. We have thousands of 
satisfied customers. WE WILL NDT BE 
UNDERSOLD! 


ED McMANUS 



No Tex on Out of Texes Shipments! 


B 

E] 

B 

E] 

0 


10% 15% 

OR MORE 

Telex 77-4132 (FleksHou) 

' ins BO is a Reniitarfd TFJrdimarlt dI Tindy Corji 


WE ALWAYS 
OFFER 

We eacept Master Card, VISA, 
and American Express. 

We use Direct FreigKt Lines. No 
long Wills. 

We always ^ the freight and 
insurance 

Toll free order number 

Our cipobility to go to the giant 
TRS-80^ Computer warohouie 5 
hour! iwoyi in Ft. Worth, Texes, 
te keep yau in stock. 

JOE McMANUS 

VJSA^ 


\r B&W MONITOR 



cro| 




Power/Brig til 

V’Hold 

H-Hokl 


VIDEO 100 byAMD£K 

FACTORY $71195 
WARRANTY f 9 


for APPLE 

16 K RAM CARD 

Language Transparent 
COEX FACTORY*--nil 
WARRANTY 


SVe" Floppy 

DISKEHES 

All Certified-100% Guaranteed 

BOXof 100...M4y" 
Hub^Rings.. $169.00 


FLOPPY DISK DRIVE 

From Fourifi Dimension Systems 
with •Track Zero Micro Switch 
• DOS 3.2.1 & DOS 3-3 
• CP/M and PASCAL 

DESIGNED 

FOR YOUR $9/1000 
APPLE".£49 

Controller Card 
forabov6.....ee 


.$99.00 


COEX eO-FT 

• Interface with Applet Centronics 
RS-232, IEEE-488 

• 9x7 Dot Matrix, 80 CPS, 
Bl-Directionai Printing 

• 2K Buffered Memory 

• 80,96,132 Columns, Graphics 
and Block Printing 

• Selectable Char Pitch, Line 
Spacing and Feed 

COEXInterfaceCardtoAPPLE *39“ 



00 


VISION-80® 

80x24 Video Display Card 

Vista ComputerCompany*s new Vision-80 board is a sophisticated 
yet easy to use video display card for the Apple” computer. 


*240 


PARALLEL INTERFACE 

EPSON TO APPLE 

N^Fromj-qgj CABLE 
COEX 09 INCLUDED 


PROTOTYRNG CARDS 

for APPLE.... $19.95 
forl.B.M_ $49.95 


EXTENDER CARDS 

for APPLE., .$16.95 
for I.B.M. $19.95 


“Have You Kissed Your Computer Lately” 

Components Express, Inc. 

1380 E. Edinger • Santa Ana, Calif. 92705 • 714/558-3972 

T«rm8 of Salfi: Cash, Checks, Credit Cards, M.O., C.O D. Calif, residents add 6% sales tax. WWyi 
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"J/l/hat can Lanier systems do for 
my company over the next ive years? 


Tb get the best value in 
office outoRi^on equip” 
ment^you need o s^em 
thot allows you to buy just 
the right products <md 
configurations for your 
office todoy. No more. 
Noiess. But your needs 
mqy Change. So you 
need d systein that can 
adapt to those changes. 

A sysiem like Lanier. 

In 1977 Lanier designed 
the first fully program¬ 
mable word processor _ 

So ttiot our sterns would 
never become obsolete. 
Instead, they'll keep 
increasing in OTpabilities 
dird value, expondm 
with you CB you grow. And 
they’ll continue giving 
you file best performance 
for the best price. 

’’What gives Lanier such a~ 
good price/performance 
ratio?” 

“It^ our tailor-made con¬ 
figurations. With Lanier, 
you con buy a system 
designed specifically for 
your users’ cnirrent needs. 
With the right models and 
capabilities. Our flexibil-'" 
ity means you don’t over¬ 
spend for excess copactty. 
It also meons your users 
won’t have to compromise 
by adopting to inappro¬ 
priate systems. And sinc:e 
all our ec|uipment is plug 
compatible, you won’t 
hove to replace whole 
systems if you wcmt to 
erqpcmd. Justadd onwhcxt' 
your users neec^’ 

“Aist hcnv expcmdable are 
Lanier’s systems?” 

’’There’s no limit. With .. 
Lanier, you can start out 

©1962 Lanier Business Products, Inc. 



with stcmdalone units 
^ and a variety of software 
'" capabilities. Then up¬ 
grade to a shared Ic^c 
system, whicAi keeps 
costs down by avoiding 
redundant pieces of hard¬ 
ware. Oi^ for users vrtro 
need a common dota 
base, we hcxve shared 
resource systems.The 
trcmsition is easy beccruse 
recorded media is trans¬ 
ferable from one configu¬ 
ration to cxnother and 
documentation proce- 
~~dures are the same. 
However fast you grow, 
Lcmier ccm keep pace 
with you. All the way to a 
fully integrated office 
cnitomation system!’ 

“When you enhcmce Lanier 
products, hcnv do I know 
_ you’ll anticipate whafmy 
users need?” 

“We’re known for doing 
just that. Lanier has a 
widely installed base. 
We’re constcmtly in touch 
with people in multt:, 
national compcml^. We 
even conduct customer 
^ seminars to keep abreast 
" of your cdianging needs. 
Drawing from this input, 
we can antic:ipate your 
future requirements with 
technolo^cal change 
and improvements, 
implementing them 
smoothly and quickly. 

In all cases keeping user- 
skills easy to learn! 


Let Lanier change your mind about the future. Right here and now- Circle 256 














































"Increase in value" 


Tow Anderson National Marketing Manager 
Electronic Office Systems Division 



Office aiwmatiOTreqti4>^ 
meni ismoretiiah 
chase. Ifis an Investmei^ 
Thcrt^wrtiyyou 
should consider ^ 
Lanier. The return orryour 
investment hegin^l^e 
H^ur Loruer sterns 
cd^^skdt^ As you grow, 
wemdce sure your invest^ 
m^tpippredldtes in value 
with plug compatible 
ducts, easy to use^iu^pa^ 
bilitiK cmdiMisVlechnol' 
ogi$»A3favre moke sure j 
‘your/equipment is run* / 
niim at peak perfonnan^ 
w^our guaranteed m*- 
ytce and supp ort. Wh& at— 
mokesItafQer a very wise 
iiwestment. / 


Sen^^ this coupon^ or 
calldennifer Scott at 
XfTOO) 24M706 for more 
information about Lahiei 
-.^electronic oifti 


Hawaii. In 
collect: 


April '33 Byt® 4 76 B Q3 

I SendTo: 

\ Lanier Business Products,liic. 
^\l700 dhqntUlY Drive N.E. 

\ Atlantd^ 30324 
.,^|l Attn: Jenifer Scott 


Right here and nour 

























































































BYTELINES 


News and Speculation about Personal Computing 

Conducted by Sot Ltbes 


l^andom Rumors: 

American Bell is reportedly 
readying a desktop worksta¬ 
tion computer running the 
Unix System 5 operating sys¬ 
tem ^ it may be introduced 
this summer. The firm is also 
expected to introduce a mini¬ 
computer in the same class as 
Digital Equipment Corpora¬ 
tion's (DEC'S) VAX, as well as 
several personal computer 
products. There are rumors 
that American Bell has had 
discussions with Fortune Sys¬ 
tems to purchase manufac¬ 
turing rights to the Fortune 
32: T 6 system (see page 82 of 
this issue for Steven H. 
Barry's review of the 32:16). 
, . . Word has it that DEC is 
working on a desktop version 
of the VAX; already DEC has 
produced a "PDP-1 l-on-a- 
chip/' 

Apple Computer Inc. is be¬ 
lieved to be working on a 
DOS (disk operating system) 
with a file format that will 
allow files to be moved be¬ 
tween the Apple II, Apple Me, 
Apple IN, and Lisa. 

Pick Systems may be close 
to releasing a version of its 
popular Pick Operating Sys¬ 
tem for the IBM Personal 
Computer. . . . Several local 
telephone companies are 
reportedly seeking to sell per¬ 
sonal computers in their tele¬ 
phone stores. . . . There are 
rumors that several low-cost 
portable computers are due 
here from Hong Kong and 
Taiwan. The portable market 
appears to be the hottest, 
considering the number of 
new units being introduced 
this year. 


commodore News: 

Commodore appears to have 
scrapped its 16-bit micropro¬ 
cessor, in development for 
over four years, and has 
entered into an agreement to 
manufacture the Zilog Z8000 
and related peripheral chips. 


Apparently, Commodore will 
use the Z8000 in a new 16-bit 
personal computer because 
the agreement allows the 
company to use the Z8000 
chip in its own products only 
and precludes Commodore 
from selling it on the open 
market. The fact that both 
CP/M and an excellent ver¬ 
sion of Unix developed by 
Zilog are already available 
for the 28000 may have 
prompted Commodore's de¬ 
cision; however, little ap¬ 
plications software is avail¬ 
able for that device. 

^^pple Doings: At 

Apple Computer's January 
stockholders' meetings, 
Apple formally introduced 
the Lisa and Apple lie (see 
Gregg Williams's review 
'The Lisa Computer System" 
and Robin Moore's "Apple's 
Enhanced Computer: the 
Apple Me/' pages 33 and 68, 
respectively, in the February 
1983 BYTE). The company 
disclosed that the last month 
of Apple l] Plus sales (De¬ 
cember 1982) was the best 
they ever had (45,000 units 
were sold) and that a total of 
750,000 Apple Us had been 
sold by the end of that 
month. 

Steve Jobs, Apple chair¬ 
man, announced that Apple 
would institute a plan to 
donate 10,000 Apple Me sys¬ 
tems to accredited schools in 
California. A similar effort to 
receive federal tax credits for 
a national program of gifts to 
schools failed to get through 
Congress last year. 

Apple has also made a re¬ 
quest to the U.S. Interna¬ 
tional Trade Commission to 
investigate "unfair" competi¬ 
tion by manufacturers in 
Hong Kong, Taiwan, Singa¬ 
pore, and Switzerland. Apple 
alleges patent and copyright 
infringement and is asking 
the ITC to bar imports of 
these Apple II look-alikes. 


Despite the fact that the 
Customs Service has already 
seized a large number of 
these imports, more and 
more U.S. companies are im¬ 
porting them. 

I^adfo Shack News: 

Tandy has announced that it 
will replace the present oper¬ 
ating system used on the 
Model 16 with Xenix, the 
Unix-like operating system 
from Microsoft. It will be fur¬ 
nished to ail owners of previ¬ 
ously sold Model 16s. This 
will more than double the 
number of Xenix users. To 
run Xenix, a user will need 
256K bytes of memory and a 
hard disk. The standard Unix 
utilities and software tools 
are extra. Thus a base-priced 
system will be over $9000; 
still a low price for a Unix 
system. The two companies 
are also developing a single- 
user, floppy-disk-based Xenix 
for mid-1983. 

Finally, Tandy, the last 
hold-out among major sup¬ 
pliers, has agreed to furnish 
Digital Research's CP/M 
operating system for the new 
TRS-80 Model 12 system. 

Is Integratecf Software 
the Key to Success? The 

next generation of personal 
computers will be here short¬ 
ly, and it will be character¬ 
ized by highly integrated soft¬ 
ware/hardware systems. The 
first two such systems have 
already been demonstrated 
and should be in users' hands 
in the next two to three 
months. I am talking about 
the Apple Lisa, Visicorp's Visi 
On system, and a new un¬ 
named operating system I am 
expecting Microsoft to an¬ 
nounce shortly. 

The new-generation systems 
offer a high degree of integra¬ 
tion between applications 
software, operati ng-system 
software, and hardware. As a 


result, these systems will 
create an applications en¬ 
vironment. Their common 
distinctive features are the 
new user interface, integra¬ 
tion of applications pro¬ 
grams, and greater reliance 
on graphics. Up until now, 
user interfaces have been 
geared to the programmer, a 
highly trained user willing to 
spend many hours studying 
cryptic manuals; but these 
new systems are designed 
with a degree of simplicity 
rarely seen before; network¬ 
ing and integration of multi¬ 
ple applications such as word 
processing, data handling, 
and spreadsheet use are also 
considered Important. Many 
of these concepts were pro¬ 
moted by Xerox in its Alto 
system (built for internal use 
by researchers at Xerox's 
Palo Alto Research Center) 
but it now appears that per¬ 
sonal computer designers 
will really bring them into 
wide use. 

These systems encourage 
the user to view the graphics 
display as a desktop. Graphic 
representations of familiar 
objects (called icons) are visi¬ 
ble on the desk, including 
sheets of paper on top of one 
another, in and out baskets, a 
mailbox, file folders, a 
printer, etc. These are actual¬ 
ly windows allowing the user 
to view simultaneously the 
execution of multiple appli¬ 
cations programs. Users can 
rearrange the overlapping 
papers to their hearts' delight 
and can point to a graphics 
representation of a desired 
function using a mouse. 
There is one icon that is 
always present, the Help 
icon. [The Visi On system as 
implemented on the IBM 
Personal Computer, with 
limited graphics capability, 
uses labeled, highlighted 
boxes instead of icons.) 

Visicorp will no doubt be a 
leader in this area, if its prcxJ- 
uct lives up to the recent 
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demorjstations made at 
shows around the country. 
With its applications pack¬ 
ages of Visicalc/ Visidex, Vm- 
file, Visiplan, Visiword (the 
new word processor), and a 
relational database manager 
(in development) integrated 
under Visi On (acting as the 
window manager), Visicorp 
appears to have the first low- 
cost system that will work on 
many different machines* 
Visihost, similar to the BIOS 
section of CP/M, acts as the 
interface software module to 
accommodate different hard¬ 
ware configurations. Visicorp 
is promising versions for the 
IBM Personal Computer and 
DEC professional computer 
initially, with versions ex¬ 
pected to follow for other 
machines, including Unix- 
based machines. 

Visi On will probably not 
be available until mid-sum¬ 
mer, Experts who have seen 
the limited demonstration 
are impressed but question 
whether the actual product 
can run as fast. Visicorp has 
released few details about 
the system, but 1 believe that 
on the IBM Personal Com¬ 
puter it will require 512K 
bytes of memory and a hard 
disk. Add the cost of the soft¬ 
ware and mouse from Visi¬ 
corp, and it is likely that the 
complete system will cost 
more than the Apple Lisa. 
Visicorp Is not too concerned 
about this because it expects 
that most Visi On systems 
will be sold to people who 
already have IBM Personal 
Computers or DEC machines 
and are looking to upgrade 
their systems. 

The Lisa, with its higher- 
resolution graphics and abili¬ 
ty to run concurrent applica¬ 
tions programs (Visi On sup¬ 
ports only single tasks) and its 
integrated local-area net¬ 
working facilities (still a ques¬ 
tion mark with Visi On), will 
most likely to appeal to 
businesses looking to pur¬ 
chase a complete system. 
However, there are still a lot 
of unknowns at this point, 
and it will be most Interesting 
to watch bow the competi¬ 
tion develops. 

The Apple Lisa will be sold 
with six integrated software 


packages for just under 
$10,000. Apple furnished 
prototype machines to Uni- 
soft, Microsoft, and Digital 
Research, and the companies 
have already demonstrated 
Uniplus, Xenix, and CP/M- 
68K operating systems on the 
Lisa (with limited graphics). 
Apple has demonstrated 
Smalltalk on the Lisa and 
plans to release it. The com¬ 
pany appears to be following 
the same policy that made 
the Apple 11 a huge success, 
Apple has made detailed in¬ 
formation availahie to in¬ 
dependent software houses 
and will soon offer a toolkit 
for the Lisa the way it did for 
the Apple M. 

Lotus Development Corpo¬ 
ration, with its 1-2-3 package, 
which integrates a sophisti¬ 
cated spreadsheet with many 
advanced features, a data¬ 
base manager, and a word 
processor, will also be a con¬ 
tender in this arena. And 
Microsoft, with its new ver¬ 
sion of MS-DOS, Multiplan 
(one of the most powerful 
spreadsheets currently avail¬ 
able), the Multi-Tools family, 
and Xenix compatibility, is 
also expected to be a strong 
competitor in this area. 

Digital Research, which 
recently added a SIGCRAPH- 
standard compatible graphics 
interface to CP/M and im¬ 
provements such as concur¬ 
rency and memory-and disk- 
man age m ent feat u res, still 
relies on independent ven¬ 
dors for applications soft¬ 
ware; this has resulted in a 
distinct lack of integrated 
software under CP/M. (SIC- 
GRAPH is the Association for 
Computing Machinery's Spe¬ 
cial Interest Group on 
Graphics,) Use of the stan¬ 
dard will make it easier for 
outside software vendors to 
integrate their software; still, 
Digital Research seems to be 
missing the integrated-soft¬ 
ware boat. 

it's still questionable 
whether the $10,(XX1-and-up 
prices for these integrated 
systems will limit their accep¬ 
tance in the marketplace; 
after all, Xerox tried to 
pioneer this area two years 
ago with the Star (at a 
$16,000 base price) and was 


not successful. Will users be 
willing to pay $10,(XJO to 
$12,000 for these features? It 
may be that Apple is really 
counting on its Mackintosh 
system, due for introduction 
later this year, that will have 
some of the Lisa features and 
a lower price. 

Lan Standard En¬ 
dorsed: Thirteen firms have 
endorsed the LAN (local-area 
network) standard currently 
being worked on by an IEEE 
(Institute of Electrical and 
Electronics Engineers) com¬ 
mittee. Called the IEEE 
P802.3 draft standard for 
CSMA/CD (Carrier Sense, 
Multiple Access with Colli¬ 
sion Detection), It integrates 
the Ethernet and ECMA 
(European Computer Manu¬ 
facturers Association) specifi¬ 
cations. The companies en¬ 
dorsing the proposed stan¬ 
dard include Bridge Com¬ 
munications, Data General, 
DEC, Fujitsu America, 
Hewlett-Packard, Intel, In- 
terlan, National Semicon¬ 
ductor, Siemens, Tektronix, 
3Com, Ungermann-Bass, and 
Xerox. 

rices Continue Drop¬ 
pings Toys 'R' Us, a large 
chain of toy stores, is opening 
computer sections that in 
some cases will occupy a 
quarter of a store's floor 
space. This is just a sign of 
the major changes occurring 
in the home computer mar¬ 
ketplace. 

The competition in the 
mass-merchandised personal 
computer market is getting 
fierce, I have already seen 
the Timex Sinclair 1000 ad¬ 
vertised for $66 minus a $15 
rebate (list price is $79) and 
the Commodore VIC-20 for 
under $135. Texas instru¬ 
ments (TIJ, via its rebate pro¬ 
gram, has brought the model 
99/4A down to under $150, 
and now Atari has intro¬ 
duced a rebate for the model 
400 that brings its price down 
to under $200. The more 
powerful Atari 800 is now 
retailing for under $500, 

Mattel, Magnavox, Emer¬ 
son, and Video Technology 


are also entering the fray in 
the under-$200 market. Em¬ 
erson expects to do this by 
offering a keyboard attach¬ 
ment for the Atari 2600 
video-game unit; however, 
Atari has announced its own 
keyboard for that unit. Mattel 
and Coleco are doing like¬ 
wise for their game systems. 
Atari expects to double the 
number of stores carrying its 
units to 15,000 by the end of 
this year and to spend 50 per¬ 
cent more on advertising, 
with most going into televi¬ 
sion spots. Commodore has 
also dropped the price on its 
Model 64 and offered it for 
sale via mass merchandisers. 
The under-$100 market, now 
currently dominated by 
Timex Computer Corpora¬ 
tion, will soon see entries 
from Commodore, Sharp, 
and Casio. 

ersortal Robotics: 

Numbers of home experi¬ 
menters have built personal 
robots during the last few 
years. Tod Loufbourrow, for 
example, wrote a book five 
years ago describing the con¬ 
struction details for his robot, 
which had a primitive sen¬ 
sory system and could re¬ 
spond to a limited set of com¬ 
mands in its master's voice. 
Over the las! three years, 
several companies have in¬ 
troduced robotic arms con¬ 
trolled by personal com¬ 
puters; however, these are 
essentially expensive teach¬ 
ing tools, some costing as 
much as $5000. 

The introduction of the 
HERO-1 from Heath will 
have a profound impact on 
personal robotics (see 
'^Heath's HERO-1 Robot'' by 
Steven Leininger, January 
1983 BYTE, page 86). 
Although still intended as an 
educational product, its 
$1500 price (In kit form) puts 
it well within the range of 
many schools and home ex¬ 
perimenters. Thus we can ex¬ 
pect to see homebrewed im¬ 
provements, added features, 
and peripherals for this and 
similar robotic kits; perhaps 
newer kits will be available at 
even lower cost. For exam¬ 
ple, Nolan Bushnell (founder 
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Circle 416 on inquiry card. 


SLUDER, THE COMPETITIVE EDGE 
systems & subsystems since 1980 
20-27% off list on Godbout, Lomas, 
Teletek, and Seattle Components 
SPECIALS - GODBOUT 816 SYSTEMS-CALL 

GODBOUT 816 A&T $8995. 

DiskllA&T 695. 

20MB HD I. 

TOTAL $9691. 

COMPLETELY INTEGRATED, ASSEMBLED & TESTED 
COMPETITIVE EDGE BUDGET BOOT & RUN SYSTEMS 

TELETEK w/2 floppys.from $1995. 

LOMAS 8086 w/2 floppys.from 3295. 

85/88 sys w/2 floppys.from 2995. 

Seattle w/2 floppys.from 3295. 

OR, LET US CONHGURE A SYSTEM TO YOUR NEEDS 

GODBOUT CPU Z 6MHz . . .$199 20MB w/D-Il i CP/M.$3495, 

SEATTLE GAZELLE.4695. 2 DSDD 8' Drs sub-sys.1095. 

LOMAS lOMHz 8086.520. Godbout lOMHz 86 or 6SK ... 621. 

DISKlw/CP/M , _ .445. LOMAS LDP72 w/CPM-86 . .415. 

TeIevidco925 . 689. Teletek SYSTEMASTER.671. 

DEALERS: GET THE COMPETITIVE EDGE. CALL OR WRITE 
UNIVERSITY PURCHASE ORDERS ADD 5 % 

Prices subject to change. Tax & shipping extra. 

CP/M is a trademark of Digital Research 
COMPETITIVE EDGE /SLUDER (714) 895-1746 

P.O. Box 951, Westminster, CA 92683-0951 




Model EP-2A-88 

EPROM Programmer 


Optimal Technology, Inc. 

Phone (804)973-5482 

Blue Wtxid 138 EarlysviUe, Va 22936 


Proven Reliability 
Easy To Use 
Remarkably Fast 


. . . Almost as faai as Jackrabblts 

Recall lhai in Australia, two rabbHs am fcproduce cx^r 13 mdlbon offeptlriig in thr^ yeaisL 
Our EP 2A fta 2 being, not quite as fast, i 105 seconds (or 27l6‘s) Is capable of pfogrammtng 
1,892,160 Epnjms In three years. Our new EP '2A'S84 Single push button oontnjl, checks 
Sf Eproms are erased, programs and verifies, retains many of the outstanding fealuref of the 
EP-2A 88 2 selftest, diagnostics and audio prompt 
. . . And getting (aster 

The EP 2A‘884 has typical programming tiifnes for the Intel 2764‘s. 71 2564's of only 50 
and 80 seconds, |iist 100 seconds for the 27128, But that Is not all since the EP-ZA-^SA can 
also do the 2716, 2732, 2732A. and 2532 Eproms. 

Part No. Description PVke 

EP 2A 884 Eprom Programmer .115V 50/00 HZ .$550.00 

Non standard voltage (220v, 240v. or lOOvI . . 1500 


Copy Modtilea, Device Capehilltv 

CM-20 2732. $25,00 CM-20A 2732A .$33.00 

CM-40 2532 . 25.00 CM-50 2716.2516 . 25.00 

CM-642 2564 . 25.00 CM-643 2764 . 25.00 

CM-645 2712S . 25j 00 SE-64-2 Socket Expander for 2564 93.00 

SE-64-3Socket Expander for 2764, 27126 -... 93.00 
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of Atari) has formed a new 
company called And robot, in 
Su n nyva I e, Ca I if or n ia, that 
has announced two home 
robots. One is expected to 
sell for under $1000 and use 
a radio link to a home com¬ 
puter; the second will be a 
$2500 robot with onboard 
brains using three 8088 
microprocessors and 3 mega¬ 
bytes of memory. The Robot 
Shack, of El Toro, California, 
iS offering its 7-inch-high 
Droid for $99 and a 30-inch- 
high PR-1 for $499; both offer 
remote-controlled motion, 
speech recognition^ and 
speech output. 

We are at a point in per¬ 
sonal robotics comparable to 
the situation in the early 
1970s when home experi¬ 
menters were building primi¬ 
tive computers with the Intel 
6008 microprocessor. It took 
only another three to four 
years for these systems to 
move from basements to 
computer stores; by the end 
of the decade, computers 
were being mass merchan¬ 
dised. 1 therefore predict that 
by the end of this decade we 
will see personal robots mass 
merchandised just as per¬ 
sonal computers are today. 

Japan Launches New 
Software Development 
Effort; Japan is attempting 
to enter the software business 
by making a long-term com¬ 
mitment to supporting soft¬ 
ware houses. Following the 
same technique used in other 
fields, the Japanese govern¬ 
ment and industry are coop¬ 
erating to provide the stimu¬ 
lus. Japan's Ministry of Inter¬ 
national Trade and industry 
has launched a five-year proj¬ 
ect to create new operating- 
system software^ software- 
development technology, 
and languages. Now in its 
third year, the project has 
$192 million in funding, half 
coming from government 
and half from industry (par¬ 
ticipants include Nippon 
Electric Company [NEC], 
Hitachi, Fujitsu, Matsushita, 
Toshiba, Mitsubishi Electric, 
Oki, and Sharp), Of this sum, 
$10*6 million was funneled 
to 2000 independent soft¬ 
ware houses* 


Further, the Japanese 
government gave industry a 
40 percent tax deferral on 
software revenues for the first 
four years of any developed 
program's life. Some of the 
larger companies, such as 
Hitachi, spun off their soft¬ 
ware operations into in¬ 
dependent subsidiaries to 
make them less bureaucratic. 
Although most experts feel 
that Japan is still about 10 
years behind the U.S. in soft¬ 
ware development, in some 
areas the Japanese have 
made significant strides. 
Japan has already developed 
banking and airline-reserva¬ 
tion software considered 
equal to that used in the U*S* 
Further, its video games and 
robotics software are con¬ 
sidered first rate. 

u S. Firms Establish 
Foreign Software Oper¬ 
ations; More and more U,S, 
computer makers are setting 
up software development 
operations outside the U,S., 
most notably in England and 
Europe. For example, DEC, 
Hewlett-Packard, Honey¬ 
well, Prime, Perkin-Elmer, 
and Modcomp all have 
established software opera¬ 
tions near London* This has 
led to the creation of a large 
number of independent soft¬ 
ware shops. Packages for 
software development, 
games, database manage¬ 
ment, videotex, electronic 
mail, transaction processing, 
and packet-switched com¬ 
munications have already ap¬ 
peared from these opera¬ 
tions. Increasing numbers of 
these software packages are 
being sold in this country. 
Most notable are packages 
for microcomputers, such as 
The Last One, Pearl, and CIS 
COBOL, all developed tn 
England by Independent soft¬ 
ware shops, 

1^ ubIfe-DomaIn Soft¬ 
ware; It never ceases to 
amaze me how few personal 
computer users are aware of 
the existence of large li¬ 
braries of public-domain soft¬ 
ware, That is, software that 
has not been copyrighted 
and thus can be legitimately 
copied. There are dozens of 
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maxell 


The Gold Standard. 


MDl 




5 1^" MiNI 
SiNGLE-SiDED 
SINGLE/double DENSITV 
SOFT SECTOBEO 


Special Buy! 


-N. 

r20oo letters per hour | 
via your personal computer 



delivered In 46 hours or sooner 
ot 264 Q piece. 



LlMiTTO QUANTITV DEALER ilSQUiRlES INVlTlD 


Call our Modem Hotline (anytime) - 619*268-4466 
(or exclusive monthly specials. Our free catalog 
contains more than 600 fantastic values. 

ABC Data Products 

1 formerly ASM ! 

8868 CLAIREMONT MESA BLVD. 


Whether it’s credit and coJIection applications, announcements to 
your customers, or sales promotions for new services, our MAIL* 
COM software turns your personal computer into a one-button mail¬ 
ing house of enormous power. All you need is a modem, a personal 
computer, and our MAIL COM software. 

Our software allows you to link up with the U S. Postal Service's new 
ECOM System. After receiving your letters via modem, the Postal Ser¬ 
vice will then print, stuff, seal and deli ver the letters usually by the next 
day and guaranteed within 48 hours. 

MAIL-GOM is a complete, interactive package supporting all 
ECOM formats. Available now for the IBM PC ($195.00), CP/M 
($195.00) and the Alpha Micro ($495.00). 

To order, call or write. 


SAN DIEGO, CALIFORNIA 92123 MM Third Avenue 

ORDERSONLY ITTTELEX INFORMATION HI I New York. NY 10026 

800-854-1555 4992217 619-266-3537 Computers (212)734-3675 i 


SuperBrain ii”- CompuStar” Network Systems 



Excellent dealer & EOM discounts 
CMC's own national on-sIte service 
Toll-free Ordering & technical assistance 


Six-month warranty 
High resolution graphics 
System support training 
in our facilities 


Module replacement 
Advertising co-op 
After-sale support 

CMC ALSO OFFERS 

• Optional green phosphor screen 

• Enhanced DOS software with advanced files 
directory, diagnostics, disk editor, communications 
software and others 


SOFTWARE, PERIPHERALS FOR SUPERBRAIN COMPUSTAR 


SOFTWARE 

Accounting Plus Microsoft 
Wordstar 
dBase II 
Microplan 
Profilplan 
Bisynch 60 
C Basic )1 


M Basic 
Fortran 80 
Cobol SO 
M/T Pascal 
P/Ll 80 
Spellguard 
S pel [Star 


PRINTERS 

Datasouth 
Epson 
C. Itoh 
Okidata 
NEC 

Starwritof 

F10 


MODEMS 

Anderson-Jacobson 
CAT Novation 

HARD DISKS 

CMC Targa 
Corvus 

MEDIA 

Dysan 

Verbatim 


MISC. 

Line Filters 
Power Supplies 


EINIE^TEC 
Sili=SYSgviS. 



CMC INTfcRNATIONAL 

a DMiImi d CodifHilH Corporrtian 

11056 Main Slrwl, Syite 220 
Bellflvue, Washington 9fl(104 
Tike: 152556 SEATAC 


CompuStar 
Hard Disk 
Systems 

lOmb, 32mb & 96mb 

Control Data Corp. 
Phoenix Drives 
9448-96 CMD 
9448-32 

LOWEST PRICES 
ANYWHERE! 


For Information Call (206)453-9777 
To Order, Coil Toll-free 1-800-426-2963 

DEALER INQUIRIES. GSA. GOVERNMENT. EDUCATIONAL BIOS INVITED 


5u[i«ftBn M DHThjaar are regMlsul ndgiwx Intoflus mu S^sbitb Ceroanon 
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these libraries in existence, 
run mamly by computer 
clubs. Typically, these clubs 
gather software donations 
from their members or from 
exchanges with other clubs. 

For example, the club that I 
belong to (the Amateur Com¬ 
puter Group of New Jersey— 
ACG-NJ) has a library of 
CP/M"Compatible programs 
that fills over 100 disks. Each 
disk is packed with about 
240K bytes of programs; in 
other words, there are over 
24 megabytes of free soft¬ 
ware in the library. The club 
asks members to contribute 
$t each time they copy a 
"volume'' (disk); if members 
wish, they may telephone a 
computer system maintained 
by the club that contains 
much of this software and is 
capable of downloading files. 
The club will furnish a 
printed catalog of its software 
offerings for just $2 (request it 
from SIG/M, POB 97, Iselin, 
NJ 09930). 

The ACG-NJ SIG/M and the 
CPMUG (CP/M User's Group, 
1651 Third Ave, New York, 


NY 10028) libraries are 
without doubt the largest 
such organizations in ex¬ 
istence. For example, in their 
libraries, one will find 13 dif¬ 
ferent language interpreters 
and compilers, many in 
source-code form so that 
those who wish to add en¬ 
hancements or just want to 
study how a language is 
created can do so. Also avail¬ 
able are BASIC (six versions), 
ALGOL, FOCAL, RATFOR 
(Relational FORTRAN), 
Pascal, STOIC (a FORTH-Iike 
language), PISTOL (Portably 
Implemented Stack Oriented 
Language), ACTOR, SAM 
(both string-processing lan¬ 
guages) PILOT (Programmed 
Inquiry and Learning), 
PIDGIN, and TINCMP. 

Bloc Personal 
Computing: I have recent¬ 
ly received some amateur- 
computer club newsletters 
from Hungary and Yugosla¬ 
via, two European socialist 
countries. From reading 
these newsletters it would 
appear that personal com- 



We win train you in UNIX" 
and the “C” Language 

.,. And, bock it with 50 years of technical experience. 


The leader in Dn-linf data irifoTTna- 
Ibn equipment and applications 
for over SO years. Bunker Bamo 
now provides a training course 
which gives you: 

• A one terminal/one user class¬ 
room environment 

• Proven hands-on learning 
techniques 

• Comprehensive textbooks 

• Complete course documentation 

• State-of-the-art instructional 
methods 

• Special group registration rates 


Current course offerings include: 

• htroductiontothe UNIX environ¬ 
ment (5 days) 

• Introduction to "C" programmir^ 
language days) 

• AdvarK:ed UNIX nnethods 
(5 days) 

• Advanced “C” methods (5 days) 

For a detailed prospectus^ call 
or tuhfe: 

Bunker Ramo Information Systems 
Training Services Group 
35 Nutmeg Drive 
Trumbull, CT 06609 
f203) 386-2600 


puling is Starting to take hold 
in these countries in much 
the same way as it started 
here in the U.S, These hob¬ 
byists appear to be about 
four to six years behind those 
in the U.S. Surprisingly, 
much of their equipment is 
either U.S.-made or copied 
from U.S. equipment. ForeX’ 
ample, the TRS-80 Model I 
and copies of it are popular. 

S-100 Update: In the 

March 1963 BYTELINES 
(page 492), I estimated that 
there were 150 manufac¬ 
turers of S-100 products mak¬ 
ing over 500 plug-in boards. 
A recent survey conducted 
by M/crosystems magazine 
has turned up the fact that 
there are over 200 manufac¬ 
turers making over 1000 dif¬ 
ferent S-100 products. Thus, 
although the S-100 market¬ 
place is very diverse, when 
taken as a single group, it 
represents the largest seg¬ 
ment of the the current 
microcomputer-peripherals 
market. 

IZsOO Update: In my 

February 1983 column (page 
430) I reported that Zilog ex¬ 
pected to start offering 
samples of its new Z800 in 
the spring, with production 
expected in the fall. I regret 
to report that I was wrong; 
the firm expects to start sup¬ 
plying samples in the fall with 


production expected early 
next year. 

I^andom News Bits; 

The deregulation of the Bell 
System has allowed Western 
Electric, the manufacturing 
arm of AT & T, to go into the 
business of manufacturing 
components. Western Elec¬ 
tric has hired salesmen to go 
out on the road to sell com¬ 
ponents that were previously 
available only within the Bell 
System. This will include a 
new 256K-bit semiconductor 
memory, bubble memory, 
and microprocessor parts. 
. . . Xerox has disclosed that 
its Office Products division, 
which sells the 820 desktop 
computer and the Star work¬ 
station, had a significant loss 
last year, , , , IBM has finally 
begun distributing the Per¬ 
sonal Computer outside the 
U.S. The firm has also intro¬ 
duced an upgraded model of 
the Personal Compute^ the 
XT (see page 520 for more on 
the new machine), 

MAIL: I receive a large 
number of letters each month 
as a result of this column, if you 
write to me and wish a 
response, please include a self- 
addressed. stamped envelope. 

Sol LIbos 

c/o BYTE Fubllcatlons 
POB 372 

Hancock, NH 03449 ■ 


BYTE's Bits 


Call for Papers on 
Industrial Electronics 

Papers are being solicited 
for the International Confer¬ 
ence on Industrial Electronics 
(lECON '83) to be held from 
November 7-11 at the Hyatt 
Regency Hotel in San Fran¬ 
cisco. Send papers to R. C. 
Bom, Eaton Coip.: Cutler 
Hammer, 4201 North 27th 
St., Milwaukee, WI 53216, 
(414) 449-7474. 

Comments on BASIC 
Standard Needed by 
July 

The public comment 
period for the proposed 


American National Standard 
for BASIC is now in effect. 
Copies of the draft may be 
obtained by writing to: 

X3 Secretariat 
Computer and Business 
Equipment Manufacturers 
Association 
311 First St. NW 
Washington, DC 20001 

Request document X3J2/ 
82-17, called “Draft Proposed 
American National Standard 
for BASIC." The price is $20 
(check or money order). Com¬ 
ments should be sent to the 
same address by mid-july.B 
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Mwy 

Information Processing Semi¬ 
nars, various sites through¬ 
out the U.S. Datapro Re¬ 
search Corporation offers 
more than 35 seminars about 
information processing. 
Among the titles are "TJser 
Friendly Information Deliv¬ 
ery r Approaches to Online 
Systems Development," "The 
Personal Computer: Strate¬ 
gies for Managing/' and 
Troductivity in MIS: Defin¬ 
ing Measurements and Estab¬ 
lishing Programs," These 
courses can be presented on 
an in-house basis. For a semi¬ 
nar catalog, contact Datapro 
Research Corp., 1805 Under¬ 
wood Blvd,, Delran, NJ 
08075, (800) 257-9406; in 
New Jersey, (609) 764-0100. 

May-June 

Computer Literacy for Law¬ 
yers, various sites throughout 
the U.S, This seminar is in¬ 
tended to introduce attorneys 
to basic computer concepts 
and their application to the 
practice of law. Subjects 
covered include the specific 
uses, costs, and benefits of 
using computers in legal prac¬ 
tice. The fee for each partici¬ 
pant is $550, which includes 
reference materials. Group 
discounts are available. For 
further information, contact 
Kathryn Mann, Center for 
Legal Studies, 1926 Arch St,, 
Philadelphia, PA 19103, 
(215) 732^999. 

May-June 

Computer Showcase Expos, 
various sites throughout the 
U.S. This popular show will 
bring together sellers and in¬ 
dividual users of small com¬ 
puter systems. For details, 
contact The Interface Group, 
160 Speen St., POB 927, 
Framingham, MA 01701, 


(800) 225-4620; in Massachu¬ 
setts, (617) 879^02. 

May-June 

Courses from Q.E.D. Infor¬ 
mation Sciences, various sites 
throughout the U.S, Some of 
the courses listed are "Sys¬ 
tems Analysis Workshop," 
Troject Management and 
Control," and "Data Analy¬ 
sis." Address inquiries to 
Priscilla Goudreault, Q.E.D. 
Information Sciences Inc., 
Q.E.D, Plaza, POB 181, 
Wellesley, MA 02181, (800) 
343-4848; in Massachusetts, 
(617) 237-5656. 

May-lune 

Data Processing Courses, the 
Hartford Graduate Center, 
Hartford, CT. Among the 
courses being offered are 
"ANS COBOL Programming 
Workshop 1" and "QCS/VS 
Command Level Coding 
Workshop." These data-pro- 
cessing courses are available 
for on-site presentation. For 
details, contact Don Florek, 
The Hartford Graduate 
Center, 275 Windsor St., 
Hartford, CT 06120, (203) 
549-3600, ext. 252, 253, or 
254. 

May-June 

Intel Microcomputer Work¬ 
shops, various sites through¬ 
out the U.S. Among the 
workshops to be held are 'In¬ 
troduction to Microproces¬ 
sors" and TAPX 86, 88, 186 
Microprocessors," Intel Cus¬ 
tomer Training courses are 
available for on-site presenta¬ 
tion. For details, contact Intel 
Corp., Mail Stop SV3-1, 3065 
Bowers Ave., Santa Clara, 
CA 95051. 

May-June 

Intensive Seminars of Interest 
to Data Processing Profes¬ 
sionals, Boston metropolitan 
area. Among the two- to five- 


day seminars offered are 
Troject Management" and 
"Systems Design." Registra¬ 
tion fees range from $495 to 
$975. For a seminar bulletin, 
contact Ms. Ginny Bazarian, 
Office of Continuing Educa¬ 
tion, Higgins House, Worces¬ 
ter Polytechnic Institute, 
Worcester, MA 01609, (617) 
793-5517, 

May-June 

Management Development 
Programs, Providence, RI, 
Boston, MA, and Hartford, 
CT. The Center for Manage¬ 
ment Development offers 
seminars on a variety of 
topics, including communica¬ 
tions, industrial relations, 
and electronic data process¬ 
ing. Many of the Centers 
programs can be conducted 
on location for your organi¬ 
zation. For complete infor¬ 
mation, contact The Center 
for Management Develop¬ 
ment, Bryant College, Smith- 
field, RI 02917, (401) 

231-1200, ext. 314. 

May-June 

Microprocessor Seminars, 
Rochester institute of Tech¬ 
nology, Rochester, NY. Five 
one-week seminars are of¬ 
fered: "Basic 8085," "Ad¬ 
vanced 8085," "Basic 6800," 
"Advanced 6800," and "Ad¬ 
vanced Digital Electronics." 
Hands-on experience is pro¬ 
vided. The fee is $480. Con¬ 
tact Jeanne Berry or Stacy 
Jordan, Rochester Institute of 
Technology, Rochester, NY 
14627, (716) 475-2915. 

May-June 

Office Automation; Tee to 
Green, various sites through¬ 
out the U.S. This three-day 
seminar for administrative 
and information-systems pro¬ 
fessionals addresses the com¬ 
plex production issues and 
opportunities presented by 
automation of the office 


workplace. Seminar objec¬ 
tives include developing a 
productivity program, estab¬ 
lishing long-range office sys¬ 
tems plans, and developing 
integrated communications 
systems. The fee is $385 for 
members of the Data Pro¬ 
cessing Management Associa¬ 
tion Education Foundation 
(DPMA/EF) or $410 for non- 
members. For registration in¬ 
formation, contact DPMA/ 
EF Conferences, D. L. Hiller 
& Associates, 14536 Island 
Dr., Sterling Heights, MI 
48078, (313) 247-8444. 

May-June 

Professional Development 
Seminars, various sites 
throughout the U.S, Data 
communications, database 
management, software and 
systems, and computer-aided 
design/manufacturing are 
some of the areas in vestigated 
in seminars offered by the In¬ 
stitute for Advanced Tech¬ 
nology. For a detailed cata¬ 
log, contact the Registrar, In¬ 
stitute for Advanced Tech¬ 
nology, Control Data Corp., 
6003 Executive Blvd., Rock¬ 
ville, MD 20852, (800) 

638-6590; in Maryland, (301) 
468-8576. 

May-June 

Seminars in Simulation, 
Management, Statistics, and 
Computer Science, various 
sites throughout the U.S. 
"Simulation Modeling for 
Decision Making," 'Database 
Design," and "Sateilite Com¬ 
munications Technology" are 
some of the topics to be pre¬ 
sented, For information, con¬ 
tact the Institute for Profes¬ 
sional Education, POB 756, 
Arlington, VA 22216, (703) 
527-8700. 

May-July 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Course titles include "Com- 
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puter-Aided Design and 
Manufacturing," "Computer 
Graphics/' "Hands-On 
Pascal Workshop/ TJefining 
Software Requirements, 
Specifications, and Tests," 
and "Computerized Robots/ 
Fees range from $695 to $845. 
For information, contact 
Ruth Dordick, Integrated 
Computer Systems, 3304 
Pico Blvd., FOB 5339, Santa 
Monica, CA 90405, or call 
(213) 450-2060. 

May~July 

Productivity '83, various sites 
throughout the U*S. and 
Canada. This is Hewlett- 
Packard's hands-on showcase 
of more than 32 computer 
products and 17 seminars. It's 
designed to provide data- 
processing professionals and 
novices with answers to 
problems confronting the in¬ 
dustry. For details, call (800) 
453-9500. 

May-July 

Technical Courses from 
Zilog, Campbell, CA. A wide 
variety of such courses as 
"ZSO Assembly Language" 
and "ZEUS/System 8000 
User Course" are offered. 
Fees range from $175 to $875. 
For a complete schedule, con¬ 


tact Zilog Inc., Training and 
Education Department, 1315 
Dell Ave., Campbell, CA 
95008, (408) 370^2. 

May^August 

Courses in C Language and 
Unix, various sites through¬ 
out the U,S. Three Snlay 
courses are offered by Plum 
Hall Inc. The "C Program¬ 
ming Workshop," a hands-on 
course, covers all aspects of 
the C language for individu¬ 
als able to program in anoth¬ 
er language. The "Advanced 
C Topics Seminar" covers ef¬ 
ficiency, portability, reada¬ 
bility, debugging, packaging, 
and interfacing. The "Unix 
Workshop" is an introduc¬ 
tory course that focuses on 
software development. For 
further details, contact loan 
Hall, Plum Hall Inc., 1 
Spruce Ave., Cardiff, NJ 
08232, (609) 927-3770. 

May-Decemher 

Courses from the AM A, 
various sites throughout the 
U.S. The American Manage¬ 
ment Associations (AMA) of¬ 
fers an on-going series of 
seminars in such areas as 
human resources, informa¬ 
tion systems, and manufac¬ 
turing and technology man¬ 


agement. In-house develop¬ 
ment and training seminars 
can be arranged. For infor¬ 
mation on AMA membership 
or seminar particulars, con¬ 
tact the American Manage¬ 
ment Associations, 135 West 
SOth St., New York, NY 
10020, (212) 586-8100. 

May-December 

IEEE Conferences and 
Meetings, various sites 
around the world. The In¬ 
stitute for Electrical and Elec¬ 
tronics Engineers (IEEE) 
sponsors conferences, meet¬ 
ings, and workshops cover¬ 
ing high-technology issues. 
For details, contact the IEEE 
Computer Society, Suite 300, 
1109 Spring St., Silver Spring, 
MD 20910, (301) 589-8142. 

May 10-13 

Selecting a Microcomputer 
for Scientific and Engineering 
Applications, Golden, CO. 
This short course reviews 
hardware and software tech¬ 
nology for potential buyers 
of microcomputers in relation 
to specific scientific and en¬ 
gineering applications. The 
fee is $195. Contact the Space 
Office, Colorado School of 
Mines, Golden, CO 80401, 
(303) 273-3321. 


May 10-n 

Mini / Micro-North west, 
Portland, OR. Running con¬ 
currently with Northcon/83, 
this show addresses such 
topics as aerospace elec¬ 
tronics, laser applications, 
and semiconductor technol¬ 
ogy. Contact Electronic Con¬ 
ventions Inc., Suite 410, 999 
North Sepulveda Blvd., El 
Segundo, CA 90245, (800) 
421-6816; in California, (800) 
262^00 or (213) 772-2965. 

May 11-15 

Computa '83: The Third In¬ 
ternational Exhibition on 
Computer and Information 
Processing Technology, 
World Trade Centre, Singa¬ 
pore, Republic of Singapore. 
Information is available from 
KaJIman Associates, 5 Maple 
Court, Ridgewood, NJ 07450, 
(201) 652-7070. 

JVtoif J2-J3 

The Fourth Annual Com¬ 
puter Law Institute, Univer¬ 
sity of Southern California 
Law Center, Los Angeles. 
This years Institute will pre¬ 
sent a program on structuring 
agreements for the distribu¬ 
tion of computer products 
domestically as well as inter- 


■■■■■■CompuPro 


8 and lor 16 Bits. 

A FuH Senrice CompuPro System Center is much more than a computer store. When yotiVe ready for professional level, stale-of the-art 
microcomputing, turn to the professionals fisted below ...they're ready for you. 


ARIZONA 

S-100 

14425 N. 79th St. UB 
Scottsdale, AZ 85260 
(602)991-7870 


CALIFORNIA 

Creative Computing Services 
230 S. Montclair §103 
Bakersfield, CA 93309 
(805) 325-9877 

Computer Center, Inc. 

1514 University Avenue 
Berkeley, CA 94703 
(415) 845-6366 


Mentzer Computer Systems 
1441 Rollins Rd. 

Burlingame, CA 94010 
(415) 340-9363 

Creative Computing Services 
20613 Soledad Canyon Rd. 
Canyon Country, CA 91351 
(805) 251-9877 

Logic Systems 
5830 Jameson Ct. 
Carmichael, CA 956(]8 
(916) 971-3133 

Priority 1 

9161 Deering Ave. 
Chatsworth, CA 91311 
(213) 709-5464 


Byte Shop of Hayward 
1122 B St. 

Hayward, CA 94541 
(415) 386-4732 

American Computers & Engineers 
2001 S. Barrington Ave. #204 
Los Angeles. CA 90025 
(213)477-6751 

Gilford Computers 
2323 Ckirinth Ave. 

Los Angeles, CA 90064 
(213) 477-3921 

ACC 

S33Steirnn Rd. #B110 
Mountain View, CA 94043 
(415) 969-4989 


Computer Center, Inc. 

21CX} Broadway St. 

Oakland, CA 94612 
(415) 839-3230 

System Interface Consultants 
17440 Revello Dr. 

Pacific Palisades, CA 90272 
(213) 454-2100 

Advanced Information Mgmt. 

145 Kentucky SL 
Petaluma, CA 94952 
(707) 763-7283 

Best Computer Stores 
5516 Springdale Ave, 
Pleasanton, CA 94566 
(415) 463-2233 
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nationally. Other topics in¬ 
clude proprietary rights, anti¬ 
trust issues, and major sys¬ 
tem procurements. An op¬ 
tional session on the basics of 
computer products and tech¬ 
nology will be offered. Con¬ 
tact Ami Silverman, USC 
Law Center, University Park, 
Los Angeles, CA 90007, (213> 
743-2582. 

May 

Applefest, Bay side Exposi- 
t ion Center, Bost on, M A. 
This is the third annual Bos¬ 
ton Applefest. More than 400 
displays of Apple-compatible 
products will be featured. 
Complementing the exposi¬ 
tion will be seminars, confer¬ 
ences, workshops, and panel 
discussions. Call or write 
Northeast Expositions, 826 
Boylston St., Chestnut Hill, 
MA 02167, (800) 841-7000; in 
Massachusetts, (617) 739- 
2000 . 

May 14-15 

Toronto PET User's Group 
Conference, George Brown 
College, Casa Loma campus, 
Toronto, Ontario, Canada. 
Speakers, workshops, a 
trader's corner for used 
equipment, and exhibits of 
hardware, software, and ac¬ 


cessories highlight this event. 
Contact Chris Bennett, 
TPUG Corresponding Secre¬ 
tary, 381 Lawrence Ave. W, 
Toronto, Ontario M5M 1B9, 
Canada, (416) 782-9252. 

May 15'2Q 

Problem-Solving Leadership, 
San Francisco, CA. This 
workshop, designed to help 
managers and technical 
leaders enhance their prob¬ 
lem-solving effectiveness, is 
sponsored by the Data Pro¬ 
cessing Management Associa¬ 
tion Education Foundation 
(DPMA/EF). Further infor¬ 
mation is available from Judy 
Cook, Weinberg & Wein¬ 
berg, R R #2, Lincoln, NE 
68S0S, (402) 781-2542. 

May 16-lB 

Computer Graphics for Engi¬ 
neering/Drafting Practice, 
University of Texas, Austin. 
This course will stress devel¬ 
oping the ability to prescribe 
and implement computer 
graphics equipment for 
specific engineering applica¬ 
tions. A two-day hands-on 
workshop follows the course. 
Contact the College of Engi¬ 
neering, University of Texas, 
Austin, TX 78712, (512) 

471-3396. 


May 16-13 

Mini-Conferences and Pro¬ 
fessional Growth Seminars, 
Loews Anatole, Dallas, TX. 
A special feature of this event 
will be the introduction of the 
data-entry certification pro¬ 
gram. Among the topics to be 
addressed are motivation, 
training, and interviewing. 
Contact Marilyn S. Bodek, 
Data Entry Management As* 
sociation, POB 3231, Stam¬ 
ford, CT 0690S, (203) 322- 
1166. 


May 1&19 

National Computer Confer¬ 
ence, Anaheim and Disney¬ 
land Hotel Convention Cen¬ 
ters, Anaheim, CA, This 
show features exhibits of 
computer products and ser¬ 
vices, technical sessions, 
seminars, and formal ad¬ 
dresses. For complete infor¬ 
mation, contact the Ameri¬ 
can Federation of Informa¬ 
tion Processing Societies Inc., 
1815 North Lynn St., Arling¬ 
ton, VA 22209, (703) 558- 
3624. 


May 16-19 

Patent Your Software for 
Profit, Anaheim, CA, This 


seminar, which runs concur¬ 
rently with the National 
Computer Conference, will 
explore software patent ex¬ 
amples and offer advice on 
patenting and licensing soft¬ 
ware. Patent reference mate¬ 
rials will be provided. Full 
details are available from 
Delbert L. Keenon, Automa¬ 
tion Inc., 3410 Mona Lee, 
Houston, TX 77080, (713) 
462-4151. 

May 16-20 

Auditing in the Contem¬ 
porary Computer Environ¬ 
ment, New York, NY. This 
course is designed for internal 
auditors and financial and 
data-processing profession¬ 
als. Participants will learn a 
comprehensive audit ap¬ 
proach for computer-based 
systems, including how to 
evaluate controls and how to 
design a program of tests us¬ 
ing questionnaires, check¬ 
lists, software tools, and 
flowcharts. Contact Marge 
Umlor, EDP Auditors Foun¬ 
dation, 373 South Schmale 
Rd., Carol Stream, IL 60187, 
(312) 682-1200. 

May 1^20 

Auditing Integrity Controls 
in the Contemporary Com- 


Spoken Here... 


Gifford Computers 
230 California St. #207 
San Francisco, CA 94104 
(415)391-4570 

Gifford Computers 
1922 Republic Ave. 

San Leandro, CA 94577 
(415)895-0798 

Computer House 

501 BSl. 

San Rafael, CA 94901 
(415)453-0865 

Data Bank 
629 State St. 

Santa Barbara, CA 93101 
(805) 962-8489 

Data Bank 
600 S. Broadway 
Santa Marla, CA 93456 
(805)922-1333 


Matrix Computers 

720 Mendocino Ave. 

Santa Rosa, CA 95401 
(707)542-0571 

Pragmatic Designs, Inc. 

950 Bar^lcia Ave. 

Sunnyvale, CA 94066 
(408) 736-8670 

FLORIDA 

Micro Computer Technology 
1549 W. Brandon Blvd. 
Brandon, FL 33511 
(813) 685-7659 

HAWAII 

Capacity Plus Computers 
250 Alamaha St. N14 
Kahului Maul. HI 96732 
(808)877-3496 


ILLINOIS 

Computers Plus 
201 N, Main St. 
Athens, IL 62613 
(217) 636-B491 


Litlipute Computer Marl, Inc. 
4446 Oakton St. 

Skokie, It 60076 
{312)674-1383 


INDIANA 

General Software, Ine. 
1454 S. 25th St- 
Terre Haute, IN 47603 
(812) 234-9421 

MARYLAND 

JR Systems 

8227 Woodmont Ave. #200 
Bethesda, MD 20814 
(301) 657-3598 
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puter Environment, Wash¬ 
ington, DC, This program is 
designed to provide an over¬ 
view of the computer en¬ 
vironment, its controls, and 
its interrelationships. It com¬ 
bines theoretical and prac¬ 
tical approaches for elec¬ 
tronic data-processing audit¬ 
ing, with an emphasis on in¬ 
tegrity controls and related 
operational concerns. Further 
details are available from 
Marge Umlor, EDP Auditors 
Foundation, 373 South 
Schmale Rd., Carol Stream, 
IL 60187, (312) 682-1200, 

my 1&2Q 

Session '83, Skyline Hotel, 
Ottawa, Ontario, Canada. 
The theme of this annual con¬ 
ference of the Canadian In¬ 
formation Processing Society 
(CIPS) is "Converging Tech¬ 
nologies,” Des Cunningham, 
president of Gandalf Tech¬ 
nologies, will be the keynote 
speaker. For further details, 
write Session '83, POB 2577, 
Station D, Ottawa, Ontario 
KlP 5W7, Canada, or call 
Ron Elliott, (613) 234-4333. 

May 17-ZO 

Technology/Invention New 
Product Expo, Expo Mart, 


Monroeville, PA. This show 
will feature everything from 
diesel fuel-injection systems 
to spring-loaded fly swatters. 
Further details can be ob¬ 
tained from Gary F. Brown, 
Technology/Inpex, Suite 
400, 701 Smithfield St., Pitts¬ 
burgh, PA 15222, (412) 
288-1344. 

May 18-19 

Third Annual Computer 
Conference, Iona College, 
New Rochelle, NY. This con¬ 
ference is devoted to the 
newest developments in the 
use of microcomputers, with 
an emphasis on education 
and business. Seminars, 
workshops, formal papers, 
and product exhibits will be 
featured. The fee is S35 per 
day. Contact Mr. McCallion, 
Iona CoUege, New Rochelle, 
NY 10801, (914) 636^2100. 

May 18-20 

The Fifth National Confer¬ 
ence of the Cognitive Science 
Society, University of Roch¬ 
ester, Rochester, NY. This 
conference will consist of lec¬ 
tures, panels, commentaries, 
and papers. Contact the Cog¬ 
nitive Science Conference, 
Dewey Hall, University of 


Rochester, Rochester, NY 
14627, (716) 275-5402, 

May 16-20 

Man Machine Interface, Palo 
Alto, CA. For full details, 
contact the Continuing Edu¬ 
cation Institute, Oliver's Car¬ 
riage House, 5410 Leaf 
Treader Way, Columbia, 
MD 21044, (301) 596-0111; 
on the West Coast, call (213) 
824-9545. 

May J6-2D 

Mipro-83: The Sixth Micro¬ 
processors/Microcomputers 
Course/Conference, Con¬ 
gress Center, Hotel Adriatic, 
Opatija, Yugoslavia. The 
theme for this conference is 
''Advanced Microcomputer 
Application Techniques and 
New Trends." It is geared 
toward hardware and soft¬ 
ware specialists and man¬ 
agers involved with the de¬ 
velopment, production, and 
managemenl of microcom¬ 
puter-based systems. For de¬ 
tails, contact Mr. P. Drago- 
jlovic, Mipro Secretariat, Trg 
P. Togliatti 4, 51000 Rijeka, 
Yugoslavia. 

May 19-20 

Computers in Construction, 
Denver, CO. This seminar 


is designed to assist construc¬ 
tion contractors and construc¬ 
tion management firms in ac¬ 
quiring computer systems. 
The registration fee is $395. 
For further information, con¬ 
tact CIP Information Services 
Inc., 1105-F Spring St., Silver 
Spring, MD 20910, (301) 
589-7933. 

May 19-22 

Maryland Computer Show 
and Office Equipment Expo¬ 
sition, Convention Center, 
Baltimore, MD. Address in¬ 
quiries to Dee Harris, Com¬ 
puter Expositions Inc,, POB 
3315, Annapolis, MD 21403, 
(800) 368-2066; in Maryland, 
(301) 263-8044. 

May 20-22 

Computers and Personal 
Values: Sharing from Ex¬ 
perience, Sign of the Dove, 
Temple, NH. This workshop 
offers individuals in the com¬ 
puter community the oppor¬ 
tunity to examine personal, 
ethical, or moral questions 
associated with their work 
and with the impact of com¬ 
puters on society. The format 
includes small and large 
discussion groups and invited 
speakers. The cost is $150. 


...And Here. 


MASSACHUSETTS 

New England Elect runic Exch. 
138 Arlington Si. 

Boston. MA 02116 
(617) 491 3000 

Key Micro Systems 
822 Soylston St. 

Chestnut Hill. MA 02167 
(617) 738-7306 

NEW YORK 

John 0. Owens Associates, Inc. 
12 Schubert St. 

Staten Island, NY 10305 
(212) 44B-6283 

NORTH CAROLINA 

Oenerat Semantics, Inc. 

127 S, Elm St., Dixie Bldg. 
Greensboro, NC 27402 
(919) 288-1117 


OKLAHOMA 

Gifford Computers 
6161 N, May #177 
Oklahoma City, OK 73112 
(405) 840-1175 

OREGON 

Micro west Computer Products 
811 E. Burnside #117 
Portland, OR 97214 
(503) 238-6274 

RHODE ISLAND 

Key Micro Systems 
1606 Nooseneck 
Coventry, Rl 02816 
(401) 828-7270 

WISCONSIN 

Byte Shop of Milwaukee 
4840 S. 76th SL 
Greenfield, Wl 53220 
(414) 281-7004 


CANADA 

Dynacomp Business Compulers Ltd. 

3258 Beta Ave. 

Burnaby. British Columbia V5G 4K4 
(604) 299-3747 


UNITED KINGDOM 

Comcen Technology Ltd. 
45M6 Wychtree St,» Morrlston 
Swansea &A6 SEX 
(0792) 796000 


MDI Micro Distributing, Inc. 

2403 Canoe Ave. 

Coquitlam. British Columbia V3K 6A9 
(604)941-0622 



CompuPro. a wholly owned subsidiary of God bout Electronics 
Box 2355, Oakland Airport, CA 94614 
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For more information^ con¬ 
tact Arthur Fink, Prince St., 
Box 614, Wilton, NH 03066, 
(603) 654-6518. 

May 21 

The Sixth Annual Spring 
Microcomputer Show & Tell 
Conference, University of 
Oklahoma, Norman. This 
conference is designed to let 
computer enthusiasts share 
ideas and information. 
Speakers will demonstrate 
their devices and field ques¬ 
tions from the audience in six 
show and tell periods. Also 
featured is an on-the-spot 
programming contest. For 
additional information, con¬ 
tact Dr. Richard V. Andree, 
Mathematics Department, 
University of Oklahoma, 
Norman, OK 73019, (405) 
325-3410. 

May 22-23 

The Eighteenth Annual 
Meeting and Exhibit Program 
of the A AMI, Loews Ana- 
tole, Dallas, TX. Topics on 
the docket include anesthesia 
instrumentation and tech¬ 
nology, computer applica¬ 
tions, personnel manage¬ 
ment, and technology trans¬ 
fer, Roundtable discussions, 
tutorials, and an exhibit pro¬ 
gram will be featured. For de¬ 
tails, contact the Association 
for the Advancement of Med¬ 
ical Instrumentation, Suite 
602, 1901 North Fort Meyer 
Dr., Arlington, VA 22209, 
(703) 525-4690. 

May 22-26 

Annual Industrial Engineer¬ 
ing Conference and Exposi¬ 
tion, Galt House Hotel and 
Com mo n weal t h Co nf erence 
Center, Louisville, KY. "'Rac¬ 
ing for Productivity"" is the 
theme of this event sponsored 
by the Institute of Industrial 
Engineers (HE). More than 
130 educational sessions will 
address a broad range of 
issues; computer hardware 
and software, material han¬ 
dling equipment and systems, 
and process-control equip¬ 


ment will be shown. Precon¬ 
ference seminars wiU be held 
from May 19 to 22. Registra¬ 
tion fees are $240 for HE 
members and $290 for non- 
members. Contact the 
Registrar, Conference De¬ 
partment, HE, 25 Technology 
Park/ Atlanta, Norcross, GA 
30092, (404) 449-0460. 

May 23-25 

The Technology of Personnel 
Conference, Grand Hyatt 
Hotel, New York, NY* Spon¬ 
sored by the Association of 
Human Resource Systems 
Professionals (HRSP), this 
conference will offer a range 
of presentations and work¬ 
shops covering human re¬ 
source technology and the 
social and psychological im¬ 
plications of this technology 
on workers and organiza¬ 
tions. Contact HRSP Inc., 
Mills Square Tower, 100 
South Ellsworth Ave., San 
Mateo, CA 94401, (415) 

593-4461. 

May 23-27 

Auditing Integrity Controls 
in the Contemporary Com¬ 
puter Environment, New 
York, NY. For details, see 
May 16-20. 

May 24-26 

Microprocessor Background 
for Management Personnel, 
Palo Alto, CA. The fee for 
this course is $365, which in¬ 
cludes text and program ma¬ 
terials. Contact Continuing 
Education in Engineering, 
Department 532N, University 
of California Extension, 2223 
Fulton St., Berkeley, CA 
94720, (415) 642-4151. 

May 24-27 

Interact, Hilton Hotel, Den¬ 
ver, CO. This convention is 
for members of the interna¬ 
tional users group of Man¬ 
agement Science Americas 
(MSAs) Human Resource 
System. More than 1200 pay¬ 
roll, personnel, and data- 
processing professionals are 
expected to attend. Contact 


MSA Inc,, Suite 1300, 3445 
Peachtree Rd. NE, Atlanta, 
GA 30326, 

Maif 31-June 2 

The Second Canadian Com¬ 
puter-Aided Design/Com¬ 
puter-Aided Manufacturing 
and Robotics Exposition and 
Conference, International 
Centre of Commerce, Toron¬ 
to, Ontario, Canada, Leading 
international companies will 
demonstrate industrial 
robots, automatic assembly 
equipment, optical scanners, 
and numerically controlled 
machine tools. Technical 
papers will focus on such 
topics as robot-vision sys¬ 
tems and design analysis. For 
information, contact Hugh F* 
Macgregor & Associates, 662 
Queen St, W, Toronto, On¬ 
tario M6J 1E5, Canada, (416) 
363-2201, 

May 31-]un^ 4 

The Twelfth Annual 
MUMPS Users' Group 
Meeting, Hilton Hotel, San 
Francisco, CA, Introductory 
and advanced tutorials, 
workshops, roundtable dis¬ 
cussions, site visits, and hard¬ 
ware, software, and systems 
demonstrations and exhibits 
all relating to the MUMPS 
computer language will be of¬ 
fered, Registration informa¬ 
tion is available from Charles 
White, Professional Assoc- 
dates, 2012 Big Bend Blvd., 
St* Louis, MO 63117, 


June 1983 


June 

Continuing Engineering Edu¬ 
cation Courses, George 
Washington University, 
Washington, DC. Among the 
courses available are "Data¬ 
base and File Management 
for Microcomputers," "Com¬ 
puter Communications Sys¬ 
tems and Networks," and "A 
Phased Approach to Soft¬ 
ware Conversion*" Course 
fees range from $625 to $855. 
For information, contact 


Douglas Green, Continuing 
Engineering Education, 
George Washington Univer¬ 
sity, Washington, DC 20052, 
(800) 424-9773; in the District 
of Columbia, (202) 676-8512* 

June 

The First Annual Sunbelt 
Educational Computing Con¬ 
ference, Texas Tech Univer¬ 
sity, Lubbock* The theme for 
this conference is "Practical 
Applications and Current Is¬ 
sues in Educational Com¬ 
puting." For details, write to 
Dr. Cleborne D. Maddux, 
College of Education, Texas 
Tech University, FOB 4560, 
Lubbock, TX 79409, 

June 2^ 

Personal Computer Inter- 
fadng and Scientific Instru¬ 
ment Automation, Charlotte, 
NC. This workshop provides 
each participant with hands- 
on experience in wiring and 
testing interfaces. The fee is 
$395. Call or write Dr. Linda 
Leffel, C.E.C., Virginia Poly¬ 
technic Institute and State 
University, Blacksburg, VA 
24061, (703) 961-4848. 

June 5-S 

Consumer Electronics Show 
(CES), McCormick Place, 
Chicago, IL* This show b 
sponsored by the Electronic 
Industries Association (ElA), 
For information on this popu¬ 
lar event, contact the CES 
Shows Office, Suite 1607, 
Two Illinois Center, 233 
North Michigan Ave., Chica¬ 
go, IL 60601, (312) 661-1040. 

June 3-3 

Mini-Conferences and Pro¬ 
fessional Growth Seminars, 
Registry Resort Hotel, Scotts¬ 
dale, AZ. For details, see 
May 16-16. 

June 5-9 

The Twelfth Annual Interna¬ 
tional Software AG Users'' 
Conference, Fairmont and 
Royal Sonesta Hotels, New 
Orleans, LA, This conference 
will feature speakers, presen- 
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EPROM ERASER! 



* Eriut (N«r 15 EPHOMS * 15 minirln anis tlm* 

* Eltmanl Uto TTOO haurs 

* Inmnillv: iZWi1" 

* Erasas fl UV EPfiilMS (2T1S. 2732. 2516, 2532, ftc.^ 


$ 49.95 

*Hi»8V MOKl 

INDUSTRIAL MODEL 

0UV-T8/2N 

$68.95 

WITH TIMER AND 
SAFETY SWITCH 

OUV-T8/2T 

$97.50 


INTELLIGENT 
PROGRAMMER 
STAND ALONE 
RS-232 

W ttaiABLE 


PROGRAMS: 2508. 2516. 2532. 2716, 27C16. 27C32, 
2732, 2732A, 2758, 8748, STAOH, B748H 
OPTIONAL MODULES: 2564. 2764.8755A. 8741 


EASY COPY (No sxtornal 
etHilpmeriil needed! 

USER FRIENDLY 


COMPAJtBLE 

IBM PC, TRS-BO, APPLE, CPM 
FLfX.TEKTRONICS.MDS 


* STAND ALONE. CRT. OH COMPUHn CONTHOL 

* UPLOAD/DDWNLOAD IN MOTOBOU OR INTEL HDt FORMAT 

* MICnOPROCESSDR BASED * 4 K 1KTFRHAL RAH 

4 90 DAY PARTS i LABOR WARRANTY ON ALL PRODUCTS 


(MCS-48) 

TROGPAMMING 


SOON TO BE RELEASED: 

PROMPRO-8 128KVGTsian S€89. 

MONEY BACK GUARANTEE 


PRICE mCLUDBS 
PERSONA L flY MODULE 

$489.00 


LOGICAL DEVICES INC. 

781 W. OAKLAND PARK BLVO. • FT. LAUDERDALE. FL 33311 



Phone Orders (305) 974'0967 • TWX: 510-955-9496 
SEE US AT COMDEX SPRING - BOOTH #3079 





And then 
there 
were none. 


The list of already extinct animals 
grows ... the great auk, the Texas gray 
wolf, the Badlands bighorn.the sea mink, 
the passenger pigeon ... 

What happens if civilization 
continues to slowly choke out wildlife 
species by species? 

Man cannot live on a planet unfit for 
animals. 

Join an organization that’s doing 
something about preserving our 
endangered species. Get involved. Write 
the National Wildlife Federation, 
Department 105. 1412 16th 
Street, NW. Washington. 

DC 20036. 

It's not too late. 


Event Queue 


tations, workshops, and tu¬ 
torials. For details, contact 
Paula J. Brooks, Software 
AG of North America Inc., 
11800 Sunrise Valley Dr., 
Reston, VA 22091, (703) 
860-5050, ext. 578. 

June 6 

New Trends in Rapid 1C Pro¬ 
cessing Techniques: Lasers,, 
Electron Beams, and In¬ 
coherent Sources, Hyatt Palo 
Alto Hotel, Palo Alto, CA. 
The fee for this engineering 
course is $195, Registration 
details are available from 
Continuing Education in En¬ 
gineering, Department 564N, 
University of California Ex¬ 
tension, 2223 Fulton St., 
Berkeley, CA 94720, (415) 
6424151. 

June 6-8 

The Fifth Annual National 
Educational Computing Con- 
ference-NECC 83, Towson 
State University, Baltimore, 
MD. This conference pro¬ 
vides a broad forum for dis¬ 
cussion among individuals at 
all levels who share an inter¬ 
est in educational computing. 
Papers will be presented; 
tutorials will be held; and de¬ 
monstrations and exhibits 
will emphasize computer uses 
In instruction. For registra¬ 
tion forms, contact Doris K. 
Lidtke, NECC 83, Depart¬ 
ment of Mathematics and 
Computer Science, Towson 
State University, Baltimore, 
MD 21204. 

June 6-S 

The Sixth International Con¬ 
ference on Computers and 
the Humanities-lCCH/83, 
North Carolina State Univer¬ 
sity, Raleigh, NC, This con¬ 
ference serves as a forum for 
the exchange of ideas on the 
use of computers in all areas 
of the humanities. Features 
include formal sessions, dis¬ 
cussion groups, tutorials,, 
workshops, and exhibits. For 
details, write to Dr. Sarah K. 
Burton, Department of 


English, POB 5308, North 
Carolina State University, 
Raleigh, NC 27650. 

June 7 

Materials Characterization 
for Ion Implantation, Hyatt 
Palo Alto Hotel, Palo Alto, 
CA. The fee for this engineer¬ 
ing course is $195. Registra¬ 
tion details are available from 
Continuing Education in En¬ 
gineering, Department 564N, 
University of California 
Extension, 2223 Fulton St,, 
Berkeley, CA 94720, (415) 
642^151. 

June 7-8 

International Conference on 
the Use of Micros in Fluid 
Engineering, Tara Hotel, 
London, England. All aspects 
of the use of microcomputers 
and microprocessors in fluid 
engineering will be covered. 
Subjects of interest include 
developing software for fluid¬ 
engineering design, rapid re¬ 
sponse controllers, and data- 
acquisition and analysis on¬ 
site. Full details are available 
from the Organizing Secre¬ 
tary, Micros in Fluid Engi¬ 
neering, BHRA Fluid Engi¬ 
neering, Cranfield, Bedford 
MK43 OAJ, England; teh 
(0234) 750422; Telex: 825059. 

June 7-9 

International Computer 
Show, Velodrome, Olympic 
site, Montreal, Quebec, Ca¬ 
nada. This trade show is de¬ 
signed for businesses wishing 
to identify or compare com¬ 
puters and equipment for 
automating the office or for 
industrial activities. For de¬ 
tails, contact Industrial Trade 
Shows of Canada, 20 Butter- 
ick Rd., Toronto, Ontario 
MSW 3Z8, Canada, (416) 
252-7791. 

June 7-9 

Maptek Europe 1983: Annual 
Strategy Conference, Hotel 
Excelsior, Venice, Italy, This 
meeting will provide detailed 
market forecasts and strategic 
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recommendations for com¬ 
puter systems, network infor¬ 
mation services, communica¬ 
tions and teJeconferencmg, 
office systems, and depart¬ 
mental integration. Contact 
Robert 8. King, Quantum 
Science Corp., 1114 Avenue 
of the Americas, New York, 
NY 10036, (212) 997-0070. In 
Europe, contact Constantine 
E. Adraktas, Quantum Sci¬ 
ence Corp., 16 Charles II St., 
London SWlY 4QU, Eng¬ 
land; tel: (01) 839-5347. 


June 7-11 

The Third Rochester FORTH 
Applications Conference, 
Laboratory for Laser Energet¬ 
ics, University of Rochester, 
NY. This conference is spon¬ 
sored by the Institute for Ap¬ 
plied FORTH Research Inc. 
Speakers will cover robotics 
and FORTH in a special one- 
day session. For complete de¬ 
tails, contact Diane Ranoc- 
chia. Institute for Applied 
FORTH Research Inc., 70 
Elmwood Ave., Rochester, 
NY 14611, (716) 235-0168. 

June 8-10 

The International Conference 
on Consumer Hlectronlcs- 
ICCE, Ramada the O'Hare 
Inn, Des Plaines, IL. Tech¬ 
nical papers and panel discus¬ 
sions will address such issues 
as personal computing, low* 
cost printers, and computer- 
aided design/manufacturing 
techniques. Products will be 
displayed. This conference is 
sponsored by the Consumer 
Electronics Society of the In¬ 
stitute of Electrical and Elec¬ 
tronics Engineers. Contact 
ICCE, POB 149, Blooming- 
dale, IL 60108. 


June 9-11 

Microcomputers m Educa¬ 
tion, Watertown, CT. This 
hands-on workshop is de¬ 
signed for teachers and ad¬ 
ministrators at all levels. 
Topics include microcom* 
puters in science and mathe¬ 
matics instruction, Logo, 


Pascal, machine language, 
and microcomputers and the 
education of students with 
special needs. Contact Ms. 
Sharon Woodruff, Technical 
Education Research Centers, 
8 Eliot St., Cambridge, MA 
02138, (617) 547-3890. 


June 11-12 

NJ-NY-CT Microcomputer 
Show and Flea Market, 
Meadowlands Hilton Hotel, 
New Jersey Sports Complex, 
East Rutherford, NJ. More 
than 75 commercial exhibi¬ 
tors and 200 flea-market 
booths will feature hardware, 
software, magazines, and ac¬ 
cessories for all popular com¬ 
puting systems ranging from 
Apple to Zenith. Registration 
is $5 for adults and $2 for 
children under 12. Contact 
Kengore Corp,, POB 13, 
Franklin Park, NJ 0S823, 
(201) 297-2526. 


June 13-J 5 

Analysis and Design- 
Oriented Techniques, Los 
Angeles, CA. For details on 
this power-electronics course, 
contact Tesla CO, Suite 6, 490 
South Rosemead Blvd., Pasa¬ 
dena, CA 91107, (213) 

795-1699. 

June 13-15 

Systematic Software Main¬ 
tenance, Chicago, IL. Topics 
to be addressed include struc¬ 
tured methodologies, solu¬ 
tions for effective- testing, 
resource allocation, and sta¬ 
tus determination. Full details 
are available from Edu teach 
Inc., Suite 907, 162 North 
State St., Chicago, IL 60601, 
(312) 641-1370. 

June 14-10 

Introduction to Microproces¬ 
sors, University of Texas, 
Austin, This course will stress 
basic concepts with hands-on 
experience. Participants will 
write and run simple pro¬ 
grams on a Z80-based Micro- 
Professor training system. 
Contact the College of Engi- 



THEa SOFTWARE STORE 

2549 croveland ...............Granite City, IL 62040 




CALL or WRITE FDR FREE CATALOG 

Phone Toll Free 1-800-851-8791 

(In Illinois Call (618) 876-2155 

15%-35% DISCOUNTS 

GAMES-BUSINESS and HOME/PERSONAL 

SOFTWARE 

Apple, Atari, Commodore, Vic 20,TI, 
TRS, IBM, CP/M 


SUPER MAY SPECIAL 

Taha ADDITIONAL 10% DISCOUNT 

On These Already Discouhted Programs 
If You Place Your Order By 5/31/83 


ZorkUlor 111.$ ll.n 

Mvster^ Hoose 13.93 

Wizardry..S 41.95 

Crossliro ..4 24.95 


Typing Tutor II.S 19.99 

The Home Accotiniaot 61.95 
PFS: File . S115.39 

Screen Writer II...... $ 99.99 


Earn FREE Software with our Sonus Plan/' This Plan 
is explained in our FREE Catalog!! 

We accept MasterCard or VISA 
1-300^851^8791 (lllmois Res. Coin fits S7G Z1551 


DISH DRIVES DISK ^IVES DISK DRIVES DISK DRIVES DISK □ 


S DISK OfEIVES DISK □ 


S DISK DRIVES 


PRICE BREAKTHROUGH ^ " 

5 M ^ 

o 

£ - 

I Super Sale on New Disk Drives i 

w Starting at $199.95 complete ^ 

I with Power Supply and Case! I i 

° Tandon — Siemens — Remex — MPI — Teac | 

£ single sided 40 track — dual sided 40 track s 

(fl single sided 80 track — dual sided 80 track i 

^ fet X 

I ^ RADIO SHACK —HEATH/ZENITH — apple’ I 

g IBM/PC-TEXAS instruments'* MOST OTHER COMPUTERS | 
° Drive a Hard Bargainir ^ 

^ 8 M.B. - 12M.B. with Power Supply CasGi Cables 8 Software | 
g Complete Systems.rnmn $t ,595.00 | 

g Amaiintf Stwciatl-daal sidad 40TK or 6QTK drtva with Powar Suppty and Case g 
^ and Out Sp&ciat Warranty - Starting at $259/95 “ 

I TOLL FREE ORDERING GENERAL AND TECHNICAL | 
5 LSOO-143-8M1 1-617-872-9090 « 

I ^ 

« Model 1111 nternal Disk Drive Kits .. $Caff q 

I Color Com puter D rivea 0123....... S Ca f/ | 

g Diskettes of all sizesisoKofiDi___ ....,M^f.t$20.00 S3 

^ Dot Matrix Printers.. .$Cail S 

° Word Processing Printers. *.. pa... HUrl/fli, ■ t$B99.9S ^ 

I PrinterBuffers8KtoSl2K. 143.95 S 

I Disk Drive Cases and Power Supplies... .rS48.95 ^ 

^ DOSPLUS — 3.4 .. SSpaciai Prica o 

a One Year Warraniy Avallabtc on all Drives I i 

§ Dealer inquiries invited, i 

i SOFTWARE SUPPORT, INC. I 

5 One Edgrll SaAd, FrMiiriAhim, MA 01701 ^ 

m tSl7j B72-9090 a 

"> TlERMe: Hwni Mm. ihni FrI ED hh k> i pm i,e. S T) ^ 

£ M^jVUa/'AnMK BDd parBOful Sm. IO pn lo S ptn i 'tawf ^ 

Q ctMcki saxptDd no ChArflu. etprvi mJ * % ^ 

^ 5 

— BWgpKifl: Ptraae (alf lor »mieiinl. 5 'ifpO. Vi 

SSAltiO JISIQ SHAIUd HSia 53AI»a MSId S^AIW XSia S^AIUQ >ISia S3A1HQ ^SKl >lSia S^AIUd JHSia 
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Event Queue 


neering. University of Texas, 
Austin, TX 78712, (512) 
471-3396. 

June 14-16 

Ohmcon /83, High-Technol- 
ogy Electronics Exhibition 
and Convention, Cobo Hall, 
Detroit, Ml. For details, con¬ 
tact Electronic Conventions 
Inc,, 999 North Sepulveda 
Blvd,, El Segundo, CA 
90245, (300) 421-6816; in Cal¬ 
ifornia, (213) 772-2965. 

June 14-16 

Technology Opportunity 
Conference, Washington, 
DC. This conference will fo¬ 
cus on the convergence of 
optical-storage, videodisc, 
and computer technologies. 
For full details, contact Tech¬ 
nology Opportunity Confer¬ 
ence, FOB 14817, San Fran¬ 
cisco, CA 94114, (415) 

626-1133. 


June 

Tectronica, Earls Court Exhi¬ 
bition Centre, London, Eng¬ 
land. This exhibition on 
laboratory technology aims 
to show the latest in instru¬ 
mentation, equipment, and 
services for life and physical 
sciences. For details, contact 
Good Relations Ltd,, 15 Ade¬ 
line Place, London WClB 
3AJ, England; teh (01) 
636-6561; Telex: 265903. 

June 15-27 

Basics of Power Electronics, 
Los Angeles, CA, For infor¬ 
mation on this course, con¬ 
tact Teslaco, Suite 6, 490 
South Rosemead Blvd., Pasa¬ 
dena, CA 91107, (213) 

795-1699. 

June 15-17 

The Twenty-first Annual 
Meeting of the Association 


for Computational Linguis¬ 
tics, Massachusetts Institute 
of Technology, Cambridge, 
MA, Papers to be presented 
will address syntax, the re¬ 
presentation of knowledge, 
machine and machine-aided 
translation, and other linguis¬ 
tically and computationally 
significant topics. Informa¬ 
tion is available from Don 
Walker, Artificial Intelligence 
Center, SRI International 
EI27S, Menlo Park, CA 
94025, (415) 859-3071. 


June 16-17 

Clinical Laboratory Com- 
puters: Symposium 1983, 
Towsley Center for Con¬ 
tinuing Medical Education, 
Ann Arbor, ML Course 
credit will be offered. Con¬ 
tact the Office of Continuing 
Medical Education, Towsley 
Center Box 057, University of 


Michigan Medical School, 
Ann Arbor, MI 48109, (313) 
763-1400. 

June 16-13 

Personal Computer Inter¬ 
facing and Scientific Instru¬ 
ment Automation, Res ton, 
VA. For details, see June 2-4. 

June 17-19 

PC 'a3/West, Brooks Hall/ 
Civic Center Complex, San 
Francisco, CA. This show 
will bring together users, de¬ 
velopers, distributors, and re¬ 
tailers of products that are 
compatible with the IBM Per¬ 
sonal Computer. Seminars, 
workshops, demonstrations, 
and a conference program 
will aim to educate users on 
product features and capabil¬ 
ities. Further conference in¬ 
formation is available from 
Northeast Expositions, 826 
Boylston St., Chestnut Hill, 
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S2.75 
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$275 
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S375 
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S275 
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$3.25 

S370 
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$375 
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$2.00 
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$3.25 

$3.25 
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S2.00 
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Circle and send requests with payment to: 
BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 

Please allow 4 weeks for domestic delivery 
and 8 weeks for foreign delivery. 

name_ 

address___ 

city.______ 

state _ zip _ 


The above prices include postage in the US. 
Please add $.50 per copy for Canada and 
Mexico; and 52.00 per copy to foreign coun¬ 
tries. 

□ Check enclosed 

Payments from foreign countries must be 
made in US funds payable at a US bank. 

□ VISA □ MasterCard 
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Signature___ 


506 May 1903 © BYTE Publications Inc 
























































MA 02167, (800) 841-7000; in 
Massachusetts, (617) 739- 
2000. 

June 19-23 

Conference on Computer 
Vision and Pattern Kecog- 
nition-CVPR '83, Crystal 
City Hyatt, Arlington, VA. 
This program, formerly 
known as the Pattern Recog¬ 
nition and Image Processing 
Conference, provides a 
forum for the presentation of 
papers on vision, pattern re¬ 
cognition, and image process¬ 
ing. For full details, write to 
CVPR ^83, FOB 639, Silver 
Spring, MD 20901. 

June 19-24 

Problem Solving Leadership, 

Washington, DC, For details, 
see May 15-20. 


June 20-July 15 

Computers in Education 
'83—CE '83, Rutgers State 
University, New Brunswick, 
NJ. The theme of this confer¬ 
ence is "Necessary Direction 
for Computer Education: 
Navigational Aids for the 
80s." The focus will be on the 
impact of microcomputers on 
elementary, secondary, and 
college-level education. Con¬ 
ference highlights include 
presentations, special-interest 
sessions, a software ex¬ 
change, and a film festival. 

Running concurrently with 
CE '83, the Summer Institute 
for educators offers 40 short 
courses, ranging in length 
from one to twelve days. 
Topics include 'The Turtle is 
the Teacher: An Introduction 
to Logo," "Using Computers 
in the Elementary School," 
and "Algorithm Design." 
Courses are $95 per day. 
Conference registration is 
$145. For more information, 
contact Dr, Mitchell E. 
Bat off. Director CE '83, In¬ 
stitute for Professional Devel¬ 
opment, Suite D, 245 Nassau 
St., Prince ton, NJ 08540, 
(609) 924-8333. 


June 23 

The Twenty-second Annual 
Technical Symposium of the 
Washington DC Chapter of 
the Association for Comput¬ 
ing Machinery, National Bu¬ 
reau of Standards, Gaithers¬ 
burg, MD. The theme for this 
event is "Microcomputer Sys¬ 
tems: Tools or Toys?" Topics 
of interest include systems 
software, human factors, and 
office systems. For further de¬ 
tails, contact Howard Weeks 
Associates, 15201 Shady 
Grove Rd., Rockville, MD 
20850. 


June 27-30 

The World of CAD/CAM, 
Marriott Resort, Newport 
Beach, CA. This seminar pro¬ 
vides an overview of how 
manufacturing will change as 
the automated factory be¬ 
comes a reality. It will consist 
of four one-day presentations 
in computer-aided engineer¬ 
ing, design, manufacturing, 
and computer-integrated 
manufacturing. For a bro¬ 
chure, write or call the Center 
for Manufacturing Technol¬ 
ogy, 4170 Crossgate Dr,, 
Cincinnati, OH 45236, (513) 
791-8801. 

June 27-July 1 

Auditing Integrity Controb 
in the Contemporary Com¬ 
puter Environment, San 
Diego, CA. For details, see 
May 16-20. 

2^30 

National Educational Com¬ 
puter Conference, New York 
Statler Hotel, New York, 
NY. The theme of this con¬ 
ference is "Higher Instruc¬ 
tional Techniques in Educa¬ 
tion." Seminars, exhibits, 
hands-on demonstrations, 
and workshops will highlight 
this event. Additional in¬ 
formation is available from 
the National Educational 
Computer Library, FOB 293, 
New Milford, CT 06776, 
(203) 354-7760. 


June 29-July I 

Microcomputers, Electronic 
Toys, and Genius Machines 
In Early Childhood Educa¬ 
tion, Teachers College, Co¬ 
lumbia University, New 
York, NY. This conference 
will examine the effect of the 
growing use of the new 
technology on the entertain¬ 
ment and education of chil¬ 
dren. Events will include 
panel discussions, work¬ 
shops, a computer fair, and a 
film festival. Participants can 
attend on a noncredit basis 
for $125 or for graduate cred¬ 
it at $240 per point. For fur¬ 
ther information, contact the 
Program in Early Childhood 
Education, Box 9, Teachers 
College, Columbia Univer¬ 
sity, New York, NY 10027, 
(212) 678-3971. 


June 29-July 1 

Tertiary Education for the 
Age of Communications, 
Royal Melbourne Institute 
of Technology, Melbourne, 
Australia. Formal presenta¬ 
tions will focus on the educa¬ 
tional implications of new 
technologies as they reflect 
both on the needs of industry 
and the requirements of curri¬ 
culum development. Areas of 
interest include telecommuni¬ 
cations, engineering, and 
computer and information 
sciences. For details, contact 
the Intemational Conference 
on Communications, Royal 
Melbourne Institute of Tech¬ 
nology, G.P.O. Box 2476V, 
Melbourne, Victoria 3001, 
Australia; teh 3452822; 
Telex: AA36406. 


July 1981 


July 

Continuing Engineering Edu¬ 
cation Courses, George 
Washington University, 


Washington, DC. Among the 
courses offered are "An Ap- 
plications-Oriented Ap¬ 
proach to to Artificial Intelli¬ 
gence/' "Reliability of Com¬ 
puter Software and Comput¬ 
ing Networks," and "Com¬ 
puter Memory Systems." Fees 
range from $625 to $855. 
Contact Douglas Green, 
Continuing Engineering Edu¬ 
cation, George Washington 
University, Washington, DC 
20052, (800) 424-9773; in the 
District of Columbia, (202) 
676-8512. 

July-Octoher 

Repair of Microcomputer- 
based Equipment, various 
sites throughout the U.S. and 
Canada. This seminar de¬ 
scribes general servicing prac¬ 
tices that are applied to the 
subsystems of any micropro¬ 
cessor family. This lecture/ 
laboratory sequence is in¬ 
tended for field-service per¬ 
sonnel, engineers, and tech¬ 
nical writers. For details, con¬ 
tact the Registrar, Testek 
Consultants Inc., 1000 North 
Patton St., Arlington 
Heights, IL 60004, (312) 

577-2134. 

July 5-7 

Technology Opportunity 
Conference, London, Eng¬ 
land. For details, see June 
14-16. 


July e-IO 

Computerfest '83: The Eighth 
Annual Midwest Affiliation 
of Computer Clubs Compu¬ 
terfest, Harbourf ront, 
Toronto, Ontario, Canada. 
Talks, exhibits, and sessions 
on computers and children 
will be held. Carl Helmers, 
editor of Robotics Age maga¬ 
zine, is the featured speaker. 
Further information is avail¬ 
able from the Toronto Re¬ 
gion Association of Com¬ 
puter Enthusiasts, FOB 6922, 
Toronto, Ontario M5W 1X6, 
Canada. 
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July 10-11 

The Role of Microcomputers 
in Music Education, Triton 
College, River Grove, IL, 
Seminars, workshops, de¬ 
monstrations, and manufac¬ 
turer displays will highlight 
this event* Topics of interest 
include ear training, improvi¬ 
sation, computer basics for 
the teacher, choosing the 
right computer, and using 
computers in music for the 
handicapped* The fee is $25 a 
day; $40 for both days* Con¬ 
tact Michael FerreiU, Triton 
College, 2000 Fifth Ave., 
River Grove, IL 60171* 


July 11-13 

The 1983 Summer Computer 
Simulation Conference, 
Hyatt Regency, Vancouver, 
British Columbia, Canada* 
Full details are available from 


the Society for Computer 
Simulation, FOB 2228, La 
Jolla, CA 92038, (714) 

459-38SS. 

July 11-15 

Technology Opportunity 
Conference, Los Angeles, 
CA* For details, see June 
14-16* 


July 12-14 

Audio-Visual America, 
Hyatt Regency Hotel, Chica¬ 
go, IL. The second armual 
Audio-Visual America will 
feature hardware and soft¬ 
ware exhibits, screenings of 
shows, and approximately 60 
workshops on planning, pro¬ 
duction, and management. 
For more information, con¬ 
tact A-V America, IF Asso¬ 
ciates, 3150 Spring St., Fair¬ 
fax, VA 22031, (703) 

273-8272, 


July 14-16 

Personal Computer Inter¬ 
facing and Scientific Instru¬ 
ment Automation, Charles¬ 
ton, SC. For details, see June 
2-4. 


July 18-28 

Microcomputer-based Instru¬ 
mentation for Schools, Mid¬ 
dletown, OH* This workshop 
is designed for secondary 
school and college science 
and mathematics teachers* 
Participants will learn how to 
construct and use simple, 
low-cost analog-to-digital 
(A/D) and digital-to-analog 
(D/A) converters for moni¬ 
toring and controlling physi¬ 
cal phenomena in the class¬ 
room and laboratory. Con¬ 
tact Bill Rouse, 301E Mc- 
Guffey Hall, Miami Univer¬ 
sity, Oxford, OH 45056, 
(513) 529-2141. 


Jn/y 20-21 

Token-based Local Net¬ 
works, Washington, DC* 
This program is the second of 
four parts in the Architecture 
Technology Corporation's 
1983 Forum Series. The series 
will bring together manufac¬ 
turers and users of local net¬ 
work schemes to exchange in¬ 
formation in an informal set¬ 
ting. The format includes pre¬ 
sentations, panel discussions, 
and a technological sum¬ 
mary. The fee is $395 per per¬ 
son. For details, contact the 
Architecture Technology 
Corp*, FOB 24344, Minnea¬ 
polis, MN 55424, (612) 

935-2035. 


July 25-26 

The World of CAD/CAM, 
Dunfey's Resort, Hyannis, 
MA. For details, see June 
27-30. 


July 25-29 

Robot Manipulators, Com¬ 
puter Vision, and Automated 
Assembly, Artificial Intelli¬ 
gence Laboratory, Massachu¬ 
setts Institute of Technology, 
Cambridge, MA* The empha¬ 
sis of this short course will be 
on developing strategies for 
the solution of problems that 
will arise in advanced auto¬ 
mation: sensing, spatial rea¬ 
soning, and manipulation. 
The use of current industrial 
robots and binary vision sys¬ 
tems will be covered. For de¬ 
tails, contact the Director of 
the Summer Session, Room 
El9-356, Massachusetts Insti¬ 
tute of Technology, Cam¬ 
bridge, MA 02139. 


/u/y 25-29 

SIGGRAPH ^83, Detroit, MI. 
This is the tenth annual con¬ 
ference on computer graphics 
and interactive techniques 
sponsored by the Special- 
Interest Group on Computer 
Graphics of the Association 
for Computing Machinery 
(SIGGRAPH ACM). This 
show features tutorials, films 
and video tapes, exhibits of 
computing equipment, and a 
formal technical program. 
For full details, contact the 
SIGGRAPH '83 Conference 
Office, 111 East Wacker Dr*, 
Chicago, IL 60601, (312) 

644-6610.■ 


MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® = PERFORMANCE 

The best just got better! MICROSTAT has been the 
leader in the statistics field for microcomputers since 
1979, and the new release 3*0 outperforms and is 
noticeably faster than previous versions. Just a few 
of the features include: 

GREATER ACCURACY 

BCD with up to 14 digit precision; 

PROGRAM ENHANCEMENTS 

Missing data capabilities and many more: 

FASTER EXECUTION 

Calculation time greatly reduced: 

DYNAMIC FILE ALLOCATION 

Data can be inserted, added, or deleted; 

SPECIAL PRICE: 

For a limited time get MICROSTAT plus baZic 
complete with program disk and documen¬ 
tation for each for $395.00, save $50*00! 

The MICROSTAT - baZic version requires: a Z80 CPU* 
CP/M"“ and 48K of memory. Available formats: 8" SD 
disk or North Star only* Check with your dealer for 

other formats. Also available for: Microsoft's Basic-80"*, 
North Star DOS and IBM. For more information* call 
or write: 

_ ECOSOFT INC, 

(317) 2S5-6476 

MJCROSTAT Is & regiatereO trademark of ECOSOFT, INC 
baZic is a regislered iredemark of M(C ROM IKES. INC 
CP/M is a registered trademark of DIGITAL RESEARCH 
Baarc-fiO is a registerad irademark of MICROSOFT 


P.O. Box 6S602 
Indianapolis, IN 46268-0602 


In order to gain optimal coverage of your organization's cor7^ 
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to:' Event Queue, BYTE 
Publications, POB 372, Hancock NH 03449. Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months* Thus a given 
event may appear as many as three times in this sertion if it is sent 
to us far enough in advance. 
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Software Received 


Apple 

Bolo, an arcade-type game. 
You must maneuver your 
tank through the maze to 
avoid or destroy enemy tank 
bases. This game features 
nine levels of play and five 
maze densities. For the Apple 
II; floppy disk, $34.95. 
Synergistic Software, Suite 
201, 830 North Riverside Dr., 
Renton, WA 98055. 

Graphical Analysis. With 
this graphics-utility program, 
you can plot graphs based on 
numerical data in high-reso¬ 
lution graphics. This pro¬ 
gram is designed to be espe¬ 
cially useful for science 
classes. For the Apple II; flop¬ 
py disk, $24.95, Vernier Soft¬ 
ware, 2920 Southwest 89th 
St,, Portland, OR 97225. 

Killer T-Cell, an educa¬ 
tional-maze game based on 
biomedical discoveries in 
cancer research. You control 
the movements of a T-lym- 
phocyte, a type of white 
blood cell that destroys can¬ 
cer cells. All proceeds will 
fund cancer research at the 
University of Texas System 
Cancer Center. For the Apple 
II; floppy disk, $20. Killer 
T-Cell, M. D. Anderson 
Hospital and Tumor Insti¬ 
tute, Texas Medical Center, 
Box 6, 6723 Bertner Ave., 
Houston, TX 77030. 

LIMITS Programs for Cal¬ 
culus Students, an introduc¬ 
tory calculus course that 
covers the fundamentals of 
the derivative and integral 
with graphics, drills, and ex¬ 
planations. For the Apple II 
Plus; floppy disk, $65. Dale 
T. Hoffman, Division of Sci¬ 
ence and Mathematics, Col¬ 
lege of the Virgin Islands, St. 
Thomas, U.S. Virgin Islands 
00801. 

Math 1, a tutorial program 


that covers basic mathe¬ 
matical skills up to simple 
algebra for grades 1 through 
8. For the Apple 11 Plus; flop¬ 
py disk, $38. Personal Com¬ 
puter Art, 1007 Far Hills Dr., 
East Peoria, IL 61611. 

Nutritionist* Using interac¬ 
tive graphics, this diet-analy¬ 
sis program helps you devel¬ 
op nutritionally balanced 
meals and diets for both per¬ 
sonal and professional uses. 
For the Apple II; floppy disk, 
$145. N-Squared Computing, 
5318 Forest Ridge Rd., Silver- 
ton, OR 97381. 

Precision Timer* Using 
auxiliary equipment, this util¬ 
ity program turns the compu¬ 
ter into a flexible laboratory 
timer. Save timing data on 
disk and analyze it later. For 
the Apple 11; floppy disk, 
$39.95. Vernier Software (see 
address above). 

Ray Tracer, a program on 
the laws of geometrical op¬ 
tics. See how light behaves 
when you place various inter¬ 
faces and optical devices on 
the screen and produce ray 
diagrams. For the Apple II; 
floppy disk, $24.95. Vernier 
Software (see address above). 

Secur-A-Text, a data-en- 
cryption/decryption pro¬ 
gram that prevents files from 
being loaded into your com¬ 
puter unless you know the 
master- and local-code key 
numbers for access. For the 
Apple 11; floppy disk, $49.95. 
T & F Software Co., 10902 
Riverside Dr., North Holly¬ 
wood, CA 91602. 

Stan, a statistical-analysis 
system. You can enter data to 
analyze for variance or re¬ 
gression coefficients and pro¬ 
duce a graph. For the Apple 
11; floppy disk, $300. Statisti¬ 
cal Consultants, Park Plaza 
Office Bldg., 462 East High 
St., Lexington, KY 40508. 


Taxmode, a tax-planning 
program. You can compute 
the components of individual 
federal income tax liability 
for the years from 1980 to 
1985 according to current tax 
laws. For the Apple II Plus; 
floppy disk, $250. J. P. 
Sawhney & Co. Inc*, 808 
Seventh Ave., New York, 
NY 10106. 

Trickster Coyote, an edu¬ 
cational word game that will 
help increase a child's vocab¬ 
ulary, With animations in 
high-resolution graphics and 
sound, this program is for 
four players age 8 and older 
and includes a built-in dic¬ 
tionary. For the Apple II; 
floppy disk, $48.96. Reader's 
Digest Services Inc., Micro¬ 
computer Software Div., 
Pleasantville, NY 10570. 

Word Attack, a four-part 
educational word-game pro¬ 
gram helps build vocabulary 
skills by displaying up to 675 
words in illustrative sen¬ 
tences for students age 8 
through adult. For the Apple 
11 Plus; floppy disk, $49.95. 
Davidson & Associates, 6069 
Groveoak Place #12, Rancho 
Palos Verdes, CA 90274* 


Atari 

P.M.P, 2000, a property- 
management program. This 
program is a template for 
Visicalc to help you maintain 
status reports, invoicing, and 
income/expense schedules on 
rental properties. For the 
Atari 800; floppy disk, 
$219.95. T & F Software Co., 
10902 Riverside Dr*, North 
Hollywood, CA 91602. 

Reactor, an arcade-type 
game. Your ship is trapped in 
a nuclear reactor* You must 
bounce dangerous nuclear 
particles into the control rods 
to prevent a meltdown of the 
reactor. For the Atari Video 


Game System; cartridge, $30. 
Parker Brothers, FOB 1012, 
Beverly, MA 01915. 

Slot Trivia, a question- 
and-answer game. If you can 
answer a trivia question in 
one of eleven categories, the 
slot machine will pay off. For 
two players. For the Atari 
400/800; floppy disk, $29.95. 
T & F Software Co. (see ad¬ 
dress above). 

Survival of the Fittest, a 
strategy game. You and an¬ 
other player design colonies 
of organisms and fight for 
resources and space i n a 
struggle for survival. For the 
Atari 400/800; cartridge, 
$39*95* Innovative Design 
Software Inc., POB 1658, Las 
Cruces, NM 88004. 


CP/M 

Buysel, several mathemati¬ 
cal-analysis programs. This 
package is designed to help 
investors decide what to buy 
and sell in the stock, com¬ 
modities, and options mar¬ 
kets. For CP/M-based sys¬ 
tems; floppy disk, $125 (Ca¬ 
nadian funds)* Software 
City, 35 Downsview Cres*, 
Nepean, Ch:\tario K2G 0A4, 
Canada. 

Calendar/I, a calendar- 
generation program that lets 
you print out a personalized 
calendar displaying your 
events planned for each day. 
Formatting commands allow 
for customized calendar 
designs. For CP/M-based 
systems; floppy disk, $60. 
Clear Systems, Suite 404, 309 
Santa Monica Blvd., Santa 
Monica, CA 90401. 

E/T, a text-oriented screen 
editor. This program offers 
all essential editing features. 
It can be reconfigured for dif¬ 
ferent terminals and automat¬ 
ically backs up your files. For 
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Software Received 


CP/M-based systems; 5-inch 
floppy disk, $95. Softwest 
Products, 11379 Kelowna 
Rd,, San Diego, CA 92126, 

M/PC, a custom disassem¬ 
bler. This program will disas¬ 
semble an unmodified ver¬ 
sion of CP/M 2.2. It also pro¬ 
vides a source code complete 
with labels and comments 
keyed to each address. For 
CP/M-based systems; &-inch 
floppy disk, $35. C. C. Soft¬ 
ware, 2564 Walnut Blvd. 
#106, Walnut Creek, CA 
9459S. 

Mailmate, a database- 
management program. Any 
of 15 fields of data entry in 
this program can be used for 
a sort or search. It also main¬ 
tains mailing-label and cus¬ 
tomer lists, and can merge 
with some word-processing 
programs. For CP/M-based 
systems; floppy disk, $99. 
Computerworks Inc., 4010-A 
Carlisle NE, Albuquerque, 
NM 87107. 

Micro Pascal, a Pascal sub¬ 
set compiler that is specifical¬ 
ly designed for control and 
interface applications. It re¬ 
quires 24K bytes of memory 
and includes a runtime pro¬ 
gram. For CP/M-based sys¬ 
tems; floppy disk, $175. 
Muson Engineering, 417 
Montana Circle, Ojai, CA 
93023. 

Pathfinder, a project- 
planning and scheduling sys¬ 
tem. This set of four pro¬ 
grams uses the critical path 
method to assist in the sched¬ 
uling of up to 500 activities. 
For CP/M-based systems; 
8-inch floppy disk, $500. 
Garland Publishing Inc., 136 
Madison Ave., New York, 
NY 10016. 

RXWRITER, a prescrip¬ 
tion-writing program for 
physicians that maintains a 
list of drugs, prints two 
copies of each prescription, 
and creates a patient/pre¬ 


scription file. For CP/M- 
based systems; 8-inch floppy 
disk, $50. Hall Design, 250 
Maple St., Wilmette, IL 
60091. 

Rhesus is an erased-file 
recovery program that 
recovers accidentally erased 
files not yet overwritten by 
other disk operations. It 
features both automatic- or 
user-controlled functions and 
help screens. For CP/M- 
based systems; floppy disk, 
$65. Olsen Software, FOB 
91, Van Nuys, CA 91408. 


Commodore 

Cosmic Bandit, an arcade- 
type game in which your task 
is to prevent the alien hordes 
from freeing their com¬ 
patriots locked in the space 
jail. For the Commodore 
PET/CBM; floppy disk, £6. 
Supersoft, Winchester 
House, Canning Rd., 
Wealdstone, Harrow, Mid¬ 
dlesex HA3 7SJ, England. 

Cosmic Lemmings, an ar¬ 
cade-type game. Your mis¬ 
sion is to destroy the aliens as 
they drop toward you from 
their mother ship. For the 
Commodore PET/CBM; 
floppy disk, £8, Supersoft 
(see address above). 

The Cracks of Doom, an 
adventure-type game loosely 
based on Lord of the Rings. 
Features include a help com¬ 
mand that may tell you some¬ 
thing useful. For the Com¬ 
modore PET/CBM; floppy 
disk, £16. Supersoft (see 
address above). 

Goblin Towers. Designed 
as a starter game, this adven¬ 
ture will teach you many of 
the skills necessary to try 
more difficult games. For the 
Commodore PET/CBM; 
floppy disk, £14. Supersoft 
{see address above). 


Lemuria, an adventure- 
type game. Lemuria and At¬ 
lantis, two superpowers of 
the ancient world, have end¬ 
ed diplomatic relations. You 
are able to plan their destin¬ 
ies. For the Commodore 64; 
cassette, $8.95. RSVP Inc., 
1332 Old Bridge Rd., Fort 
Myers, FL 33903. 

Sidebar. This utility pro¬ 
gram lets you construct, edit, 
and save horizontal bar 
graphs with up to 17 vari¬ 
ables. Graphs may then be re¬ 
viewed, edited, and stored on 
tape. For the Commodore 
VIC-20; cassette, $9.60. MF] 
Electro Enterprises, FOB 
13076, Kanata, Ontario K2K 
1X3, Canada, 

Super Glooper, an arcade- 
type game. Four glooper 
eaters chase you around the 
maze as you gather dots to in¬ 
crease your score. If you eat a 
large dot, you can eat all of 
the gloopers. For the Com¬ 
modore PET/CBM; floppy 
disk, £8. Supersoft (see ad¬ 
dress above). 

Tank Zone, an arcade-type 
game. It s kill or be killed in 
this simulation of desert war¬ 
fare. You must avoid the 
tanks and missiles that are 
trying to destroy you. For the 
Commodore PET/CBM; 
floppy disk, £8. Supersoft 
(see address above). 

Typing Package. This 
touch-typing instructional 
program can be used alone or 
in a classroom. It includes a 
warm-up, type driJl, and typ¬ 
ing test. For the Commodore 
VlC-20; cassette, $12.75. MF] 
Electro Enterprises (see 
address above). 

VIC-20 Games Pack, a set 
of five arcade-type games 
that includes Alien Blitz, In¬ 
vaders, Ground Attack, 
Storm, and Space Rocks. For 
the Commodore VIC-20; 
cassette, $14.95. Melbourne 
House Software Inc., 333 


East 46th St., New York, NY 
10017. 

Word Search, an educa¬ 
tional word game. You have 
10 minutes to find 20 dif¬ 
ferent words in any of three 
puzzles: Animals, jumbled, 
or States and Capitals. For 
the Commodore VIC-20: 
cassette, $19.95. T & F Soft¬ 
ware Co., 10902 Riverside 
0r,, North Hollywood, CA 
91602. 


IBM 

Personal Computer 

Buy set, several mathemati¬ 
cal-analysis programs (see 
descrip ti on unde r C P / M). 
For the IBM Personal Com¬ 
puter; floppy disk, $125 
{Canadian funds). Software 
City, 35 Downs view Cres., 
Nepean, Ontario K2G 0A4, 
Canada. 

Cosmic Crusader, an 
arcade-type game in which 
your mission is to prevent a 
fleet of alien ships from 
reaching Earth. You must 
track them down, dodge their 
torpedoes, and destroy each 
ship. For the IBM Personal 
Computer; floppy disk, 
$38.95. Funtastic Inc., 5-12 
Wilde Ave., Drexel Hill, PA 
19026. 

Curvfit-3D, a polynomial 
surface-fitting program. 
High-resolution graphics per- 
mit 2-dimensional or 
3-dimensional isometric plot¬ 
ting for visual analysis of 
statistical data. For the IBM 
Personal Computer; floppy 
disk, $90. Petrospec, POB 
3122, Richardson, TX 75080. 

Easy writer II. Different 
from the IBM-distributed 
^ Easy writer 1.1, this word¬ 
processing program allows 
you to type in and edit text in 
a page- and mode-oriented 
environment. A utility pro- 
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gram is provided to transfer 
files to and from single-sided 
PC-DOS disks. For the IBM 
Personal Computer; floppy 
disk* $350. Information 
Unlimited Software Inc., 
2401 Marinship Way* 
Sausalito* CA 94965. 

Edix, a text-editing pro¬ 
gram to be used in conjunc¬ 
tion with the Wordix format¬ 
ting program. Edix offers 
four on-screen editing win¬ 
dows and online tutorial 
lessons that teach you how to 
use editing commands such as 
flexible pattern search. For 
the IBM Personal Comuter 
with PC-DOS; floppy disk, 
$195. Emerging Technology 
Consultants Inc., 2031 

Broadway, Boulder, CO 
S0302. 

The Final Word, version 
1.1, a word-processing pro¬ 
gram. A recent addition to a 
series of programs inspired 
by Richard Stallman's 
EM ACS, this program offers 
multiple text buffers, two 
editing windows, and versa¬ 
tile formatting capabilities. A 
swap file on disk preserves 
text in the event of a system 
crash. For the IBM Personal 
Computer with PC-DOS; 
floppy disk, $300. Mark of 
the Unicorn Inc., FOB 423, 
Arlington, MA 02174. 

General Ledger, this ac¬ 
counting package is part of a 
series of accounting packages 
that helps you establish and 
maintain a general ledger. For 
the IBM Personal Computer; 
floppy disk, $199. Micro 
Architect Inc., 96 Dothan 
St., Arlington, MA 02174. 

Pmate. Suitable for pro¬ 
gram source-code-file and 
general text editing, this text- 
editing program offers a full 
selection of primitive func¬ 
tions that can be combined 
into macrocommands to per¬ 
form high-level tasks. For the 
IBM Personal Computer with 
PC-DOS; floppy disk, $225. 


Lifeboat Associates, 1651 
Third Ave., New York, NY 
10028. 

Powertext, version 1.8, a 
word-processing program. 
Based on the editing structure 
of the UCSD p-System, 
Powertext provides extensive 
capabilities for putting text 
into different formats. Form 
letter, document, and memo 
are a few of the possible files. 
For the IBM Personal Com¬ 
puter; floppy disk, $399. 
Beaman Porter Inc., Pleasant 
Ridge Rd., Harrison, NY 
10528. 

Newkeys, a utility pro¬ 
gram that lets you recon¬ 
figure the functions of your 
IBM PC keyboard by trans¬ 
forming it into a standard 
IBM Selectric or the Dvorak 
layout. For the IBM Personal 
Computer; floppy disk, 
$19.95. Magi Software, 564 
Chinquapin Dr., Eglin,. FL 
32542. 

Nutritionist, a diet-analysis 
program (see description 
under Apple). For the IBM 
Personal Computer; floppy 
disk, $145. N-Squared Com¬ 
puting, 5318 Forest Ridge 
Rd., Silverton, OR 97381. 

Versatext, a word-pro- 
cessing and database system 
that includes the modules 
PCWriter, PCProcessor, 
PCBase, and PCGiant. For 
the IBM Personal Computer 
with PC-DOS; floppy disk, 
$199.95. Texasoft, 1028 
North Madison Ave., Dallas, 
TX 75208, 

Volkswriter, version 1.2, a 
word-processing program. 
This program provides a va¬ 
riety of fast editing functions 
for beginners using word pro¬ 
cessing. Function keys are 
used for editing commands; 
other commands are invoked 
from on-screen menus. For 
the IBM Personal Computer 
with PC-DOS; floppy disk, 
$195, Lifetree Software Inc., 


Suite 342, 177 Webster St., 
Monterey, CA 93940. 

Word Attack, an educa¬ 
tional word game (see de¬ 
scription under Apple). For 
the IBM Personal Computer; 
floppy disk, $49.95. David¬ 
son & Associates, 6069 
Groveoak Place #12, Rancho 
Palos Verdes, CA 90274. 

Word Wand, a word-pro- 
cessing program. This page- 
oriented program supports 
the French-language charac¬ 
ter set. For the IBM Personal 
Computer with Monochrome 
Display Adapter and PC- 
DOS; floppy disk, $340 ($400 
Canadian funds). Tanda 
Software Inc,, FOB 244, 
Orleans, Ontario KlC 1S7, 
Canada. 

Wordstar, version 3.2, a 
word-processing program. 
This well-known product has 
been adapted from its 
CP/M-80 version with few 
changes. It features a multi¬ 
ple-menu command structure 
and on-screen text format¬ 
ting. For the IBM Personal 
Computer with PC-DOS; 
floppy disk, $495. Micropro 
International Corp., 33 San 
Pablo Ave., San Rafael, CA 
94903. 


Texas Instruments 

Digger Duck, an interac¬ 
tive maze game that requires 
strategy and patience. For the 
T1-99/4A; cassette, $13.99. 
Vaughn Software, 5460 
Harlan #84, Arvada, CO 
80002. 

Mariner, a maze-type puz¬ 
zle game. As a seafaring ad¬ 
venturer, you must navigate 
through waters of changing 
depths using sight and sonar. 
For the TI-99/4A; cassette, 
$16.99. Vaughn Software (see 
address above). 


Submarine Warrior, an 
arcade-type game. You pilot 
a submarine through enemy 
waters diving and surfacing 
to avoid mines, whales, and 
depth changes. You can fire 
your missiles at targets for a 
high score. For the TI 99/4A; 
cassette, $11.95. JW Soft¬ 
ware, 814 West Main St., Ur- 
bana, IL 61801. 


Timex/Sinclair 

Catacombs, an adventure- 
type game. You are lost in 
one of several levels of the 
catacombs. In your struggle 
to survive you must locate 
food and gold while avoiding 
phantoms and monsters. For 
the Timex/Sinclair 1000 and 
ZXSl; cassette, $14.95. Mel¬ 
bourne House Software Inc., 
333 East 46th St., New York, 
NY 10017. 

Gamestape 1, a set of 11 
game programs that includes 
Klingons, Crash Landing, 
Simon, UFO, Code, Aster¬ 
oids, Bomber, Guillotine, 
Breakout, and others. For the 
Timex/Sinclair 1000 and 
ZX81; cassette, $14.95. Mel- 
ourne House Software Inc. 
(see address above). 

Gamestape 2, a set of three 
programs. Included are Star- 
fighter, a space battle game; 
Pyramid, a strategy game; 
and Artist, a graphics-design 
program. For the Timex/ 
Sinclair 1000 and ZX81; 
ca sset te, $14.95. Melbourne 
House Software Inc. {see 
address above). 

3D Monster Maze, an 
arcade-type game. See if you 
can find your way out of the 
maze with a Tyrannosaurus 
Rex chasing you. For the 
Timex/ Sinclair 1000 and 
ZX81; cassette, $14.95. 
Melbourne House Software 
Inc. {see address above). 
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Software Received, 


3D Orbiter, ait arcade-type 

game. You command the last 
surviving craft of your army. 
To defend your civilization 
you must battle against 
marauding invaders as you 
climb, bank, and dive in 
outer space. For the Timex/ 
Sinclair 1000 and ZXSl; 
cassette, Sl4,95. Melbourne 
House Software Inc, (see 
address above). 

Videocalc, an electronic- 
spreadsheet program that lets 
you input data and mathe¬ 
matical formulas and imme¬ 
diately see the answers. The 
program uses Sinclair BASIC 
functions. For the Timex/ 
Sinclair 1000 and ZX81; 
cassette, $9.95. P & B Soft¬ 
ware, 1155 East Malibu Dr., 
Tempe, AZ 85282. 

ZXAD, an assembler/de¬ 
bugger. Assembler uses the 
entire Z80 instruction set and 
standard mnemonics. Source 
statements are entered as 
BASIC remark statements. 
Debugger displays or alters 
memory. For the Timex/ 
Sinclair 1000 and ZX81; 
cassette, $14.95. Scientific 
Software, 6 West 61 Terrace, 
Kansas City, MO 64113. 


TRS-80 

Arachnid Plus, a set of 
three arcade-type games. In 
Arachnid you fight against a 
spider-like creature. In War- 
zone you must trap your op¬ 
ponent in a maze of squares. 
In Baja you race your dune 
buggy across a treacherous 
desert course. For the TRS^ 
Models I and III; floppy disk, 
$24.95. Computer Shack, 
1691 Eason, Pontiac, MI 
48054. 

Assault, an arcade-type 
game. You must struggle to 
prevent various creatures 
from stealing your bags of 


gold. For the TKS-80 Mendels 
I and III; floppy disk, $24.95. 
Computer Shack (see address 
above). 

Cyborg, an arcade-type 
game. Try to collect all 12 
signal modules in your com¬ 
plex while avoiding or killing 
threatening robots. If you 
succeed, you can move on to 
more difficult complexes. For 
the TRS-80 Models I and III; 
floppy disk, $24.95. Com¬ 
puter Shack (see address 
above). 

Deadline, an interactive 
game. You are a detective 
who must solve a murder 
within 12 game hours. The 
program gives you all the 
clues you need. For the 
TRS-80 Model Ill; 5y^- and 
8-inch floppy-disk formats, 
$49.95 and $59.95, respec¬ 
tively. For information, con¬ 
tact Infocom, 55 Wheeler St., 
Cambridge, MA 02138. 

Financial Planning for Visi- 
calc, a set of 17 templates for 
use with the Visicalc elec¬ 
tronic-spreadsheet system. 
For the TRS^ Model II; 
floppy disk, $59,95, Howard 
W. Sams & Co. Inc., 4300 
West 62nd St., FOB 7092, 
Indianapolis, IN 46206. 

Hexman, a disk-manage¬ 
ment system. The Hexman 
program runs under LDOS 
and can monitor file activity 
for easier storage and re¬ 
trieval. It also makes daily 
backups of modified files. For 
the TRS-SO Models I and III; 
floppy disk, $169. Hexagon 
Systems, FOB 397, Station 
A, Vancouver, British Co¬ 
lumbia V6C 2N2, Canada. 

Jovian, an arcade-type 
game. The Jovians are arch¬ 
enemies of Earth and must be 
stopped. If you can hit their 
space stations with your 
rapid-fire plasma bullets you 
will destroy them. For the 
TRS-80 Models 1 and 111; 
floppy disk, $24,95, Com¬ 


puter Shack (see address 
above). 

Liberator, an arcade-type 
game. Your robot has gone 
berserk and hidden your four 
assistants in a hazardous in¬ 
dustrial park. Rescue your 
assistants while avoiding the 
robot. For the TRS-80 
Models I and III; floppy disk, 
$24,95, Computer Shack (see 
address above). 

Listmaker, a database- 
management program that 
can handle lists for business, 
home, or school; personalize 
and print form letters; and 
sort and search on one or 
multiple fields. For the 
TRS-80 Modeb I and III; 
floppy disk, $97,50. Reader's 
Digest Services Inc,, Micro¬ 
computer Software Division, 
PleasantviJJe, NY 10570. 

Starcross, an adventure- 
type game. Your ship has 
found a gigantic alien star- 
ship, In order to discover its 
treasures, you must dock and 
explore its mysterious inter¬ 
ior, For the TRS-SO Model 
III; 5V4- and 8-inch floppy- 
disk formats, $39.95 and 
$49.95 respectively. For in¬ 
formation, contact Infocom, 
55 Wheeler St,, Cambridge, 
MA 02138. 


T.B.B.S,, an electronic 
bulletin-board system. You 
can custom design your own 
system format without writ¬ 
ing a program code. Set up 
your own computerized mes^ 
sage board from 25 types. For 
the TRS-80 Models I and HI; 
floppy disk, $149.95. Ebert 
Pe rsonal Com p u ters Inc., 
4122 South Parker Rd., 
Aurora, CO 80014. 


Other Computers 

Buysel, several mathe¬ 
matical-analysis programs 
(see description under 
CP/M). For CDOS/Cromix; 
floppy disk, $125 (Canadian 
funds}. Software City, 35 
Downs view Cres,, Nepean, 
Ontario K2G 0A4, Canada. 

Portfolio Manager, a 
stock-management program. 
Enter current stock prices and 
you receive a one-page report 
showing 19 classes of infor¬ 
mation about your stock. For 
the Heath/Zenith H-/Z-89; 
floppy disk, $25. RCK Asso¬ 
ciates, 640 Trephanny Lane, 
Wayne, PA 19087.B 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our know/edge, but ft is not meant to be a full description 
of the product or the forms In which the produa is available. In 
particuiar, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the produa listed here fs 
the version received by BYTE Publications. 

This is an all-inclusive fist that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list fs 
meant to be a monthly acknowledgment of these packages and 
the companfes that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufaaurer after a 
set period of time. Companies sending software packages should 
be sure to include the fist price of the packages and (where appro¬ 
priate) the alternate forms in which they are available. 
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Books Received 


Apple Files, David Miller, 
Reston, VA: Reston Publish¬ 
ing Co*, 1982; 414 pages, 38 
by 56 cm, hardcover, ISBN 
0-8359-0192-0, $19*95, 

Atari PILOT for Beginners, 
Jim Conlan and Tracy Deli¬ 
man. Reston, VA: Reston 
Publishing Co., 1983; 229 
pages, 36 by 54 cm, softcover, 
ISBN 0-a359'0301-X, $14*95* 

Atari Sound and Graphics, 
A Self-Teaching Guide, Herb 
Moore, Judy Lower, and Bob 
Albrecht. New York: John 
Wiley & Sons, 1982; 234 
pages, 40.6 by 60 cm, soft- 
cover, ISBN 0-471-09593-1, 
$9.95. 

BASIC Exercises for the 
IBM Personal Computer, J. P* 
Lamoitier* Berkeley, CA: 
Sybex, 1982; 251 pages, 42 by 
54 cm, softcover, ISBN 0- 
895SS-0SS-1, $13.95. 

A BASIC Programmers 
Guide to Pascal Mark J* 
Borgerson. New York; John 
Wiley & Sons, 1982; 118 
pages, 40.6 by 60 cm, soft- 
cover, ISBN 0-471-09293-2, 
$9.95. 

CICS/VS Command Level 
with ANS COBOL Examples, 
Pacifico A. lim. New York: 
Van Nostrand Reinhold, 
1982; 576 pages, 38 by 56 cm, 
hardcover, ISBN 0-442-22607- 
1, $29.95. 

and the 

Future, Prospects, Promises, 
and Problems, Howard F. 
Didsbury Jr., ed. Bethesda, 
MD: World Future Society 
(4916 St. Eimo Ave.), 1982; 
357 pages, 36 by 54 cm, soft- 
cover, ISBN 0^30242-16-5, 
$14.50. 

Computer Simulation in 
Bidsiness, Hugh J, Watson. 
New York: John Wiley & 
Sons, 1981; 358 pages, 46 by 
56 cm, hardcover, ISBN 
0-471-03638-2, $28*95. 

The Creative Apple, Mark 
Peiczarski and Joe Tate, eds. 
Morristown, NJ: Creative 
Computing Press (POB 
7S9M), 1982; 448 pages, 50 by 


65*6 cm, softcover, ISBN 0- 
916688-25-9, $15.95. 

The DP ProfessionaVs 
Guide to Writing Effective 
Technical Communications, J, 
Van Duyn. New York: John 
Wiley & Sons, 1982; 218 
pages, 40 by 57 cm, hard¬ 
cover, ISBN 0-47105843-2, 
$22.95. 

Fast BASIC, Beyond 
TRS-80 BASIC, George A. 
Gratzer with Thomas G* 
Gratzer. New York: John 
Wiley & Sons, 1982; 278 
pages, 40.6 by 60 cm, soft- 
cover, ISBN CM71-09849-3, 
$14.95* 

Handbook of Advanced 
Robotics, Edward L. Safford 
Jr*, Blue Ridge Summit, PA: 
Tab Books, 1982; 468 pages, 
31 by 49.6 cm, softcover, 
ISBN 00306-1421-4, $15.95. 

How to Buy a Personal 
Computer, Carlton Shrum. 
Sherman Oaks, CA: Alfred 
Publishing Co. (POB 5964), 
1982; 64 pages, 25.6 by 66 cm, 
softcover, ISBN 008284-188- 
2, $2.95. 

How to Select a Business 
Computer, Billie Cayot, 
David Campbell, and Norm 
Stone. Oakland, CA: Oasis 
Press (POB 6836), 1982; 215 
pages, 63 by 70 cm, hard¬ 
cover, ISBN 0-916378-17-9, 
$29.95* 

The Illustrated Word Pro¬ 
cessing Dictionary, Russell A. 
Stultz. Englewood Cliffs, NJ: 
Prentice-Hall, 1983; 170 

pages, 37 by 56 cm, hard¬ 
cover, ISBN 0-13-450726-6, 
$17.95. 

Information Resource Man¬ 
agement, Opportunities and 
Strategies for the 1980s, 
William R. Synnott and 
William H. Gruber. New 
York: John Wiley & Sons, 
1981; 356 pages, 40 by 57 cm, 
hardcover, ISBN 0-471-09451- 
X, $27*95. 

Inside CP/M, David E. 
Cortesi. New York: Holt, 
Rinehart and Winston, 1982: 
571 pages, 44.6 by 55.6 cm. 


softcover, ISBN 0’03- 
059558A, $23*95. 

Introduction to BASIC Pro¬ 
gramming, Gary B. Shelly 
and Thomas J. Cashman. 
Brea, CA: Ariaheim Publish¬ 
ing Co. (2632 Saturn St.), 
1982; 406 pages, 44 by 55 cm, 
softcover, ISBN 0-88236-118- 
X, $14.95. Includes trans¬ 
parency masters. 

An Introduction to Com¬ 
puters and Information Pro¬ 
cessing, Robert A. Stem and 
Nancy Stem* New York: John 
Wiley & Sons, 1982; 637 
pages, 45.6 by 56*6 cm, hard¬ 
cover, ISBN 0A71-08723-B, 
$20.95. 

Introduction to Computer 
Architecture and Organiza¬ 
tion, Harold Lorin* New 
York: John Wiley Esc Sons, 
1982; 311 pages, 40 by 57 cm, 
hardcover, ISBN 0-471- 
86679-2, $25. 


Learning BASIC Step by 
Step, Vem McDermott and 
Diana Fisher. Rockville, MD: 
Computer Science Press, 
1982; 139 pages, 52 by 32 cm, 
hardcover, ISBN 0-914894- 
49^, $15.95. 

The Microcomputer Build¬ 
ers s Bible, Chris Johnston* 
Blue Ridge Summit, PA: Tab 
Books, 1982; 314 pages, 30.6 
by 49.6 cm, softcover, ISBN 
0-8306-1473-7, $12.95. 

1983 Classroom Computer 
News Directory of Education¬ 
al Computing Resources. 
Watertown, MA: Intentional 
Educations (341 Mt. Auburn 
St.), 1982; 201 pages, 50 by 66 
cm, softcover, ISBN 0“ 
9607970-0-9, $14.95* 

The Power of MuUipIan, 
Robert E* Williams. Portland, 
OR: Management Informa¬ 
tion Source (3543 Northeast 
Broadway), 1982; 168 pages. 


Epson, OKI, IDS. NEC, Diablo, Qumo 



ACOUSTIC ENCLOSURES 


• Reduces Noise Up to 90% • Bottom Feed Capability 

• Heavy Duty Acrylic Cover • Woodgrain Finish 



Micro Printercenter'" 


CAB-TEK, Inc. 

Riverside St. Nashua. NH 03062 
CIVILIZING COMPUTERS 


MPCIS99(MXBD] MPC II S129 [0KIB2) 

MPC III $179 (a3A. MX 100) MCPIV11991 Daisy Prirrterl 
PoMier C<Hitml & VentilatlDo 
Paper flacK S30 Bollom Fe&d Brackeis S30 


Dealer & Ordering Info 


800-343-4311 


Milkier Charge and ViSJi 
Shipping S, Handling Clmge^ AddiHDUQi 


MPCI SHOWN 
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Books Received 


IBM CP/M'llaPP*® 

IBM-PC SPECIALS: 

AST Research Exp. Board 64K_-1279. 128K..,S569p 19ZK-.14S9, 
2^6K—1569. Co»6o/He§e Plus available. Quadraa 256K par. 
port, ser 1/0 clock i co3endar.-S509u Persy st Tfiw Spec true & 
SpectruR with Insto Drive. Call* We carry eany other brands ot 
neeory boards. Compupro^Seatt le...STB.^M I crosoft Wizard. 
Xadex Baby Blue .^1499. Software? Best Buy Spall^ 
binder—5249. dBASE M...S459 Sepercalc—5169 yrsrcalc.|ie9 
Peachtree Peach Pack*n95 HiCTo Coe Terninal—579 
For Tsore Infornatlon circle reader servFoe cord #262. 

CP/H SPECIALS: 


Televldeo T$ 602 64K, 4MH2p ZSOA, 5 1/4* Dual Floppies—$2659 
Croeenco C-TOSP—$1696 Teletek SysteeasterI —1674 Scion 
>lloroangelo with Screen Pek II MA 520-4995. SOFTWARE: Micro¬ 
soft: Baste BD-.1249 Basic Coop tier—.$299, Fortran—1559 
DtgFtal Research; Pascal MTtSPP.-.S595, C8 60—S595 
P/Ll 60—1429 WordStar-$295 Super soft C Conp t ler—1189. 

For more Infcrnatlon circle reader service card #2B3> 

APPLE SPECIALS: 

Microsoft PreM Pak.«.l469 MlcroScI Dr]ve*..l269 
Control lBr—S65 J-Cet Modem—S!19 Advance Logic CP/M Plus— 
$299 For more Information circle reader service card #284, 

Epson MX too— 1629 C-l toh Provr I ter—1429 C.ltoh F-10 
Parallel or Serlal_11325 NEC 5550 Prlntor-11969^ Ribbons. 


SPECIAL DEPARTMENT FOR UNIVERSITIES, ASK FOR ANNE. WE ACCEPT 
LIMITED PC’S, ALL PRICES FOB, EL TORO, CA AND SUBJECT TO 
CHANGE- PLEASE CALL FIRST, 



Su*€ # 186 • 2S422 Trobuco fld , f 105 €1 Toro. CH 92630 


(714) 768-8114 


C»/li I* « lirf —-It mf flUiial 

i#*l« lit * 4v*4—*rh >f >#pl* C—p«l*r. 


_y 


RacfoShadcTRSBO's 

Full Line 



YOU CAN SAVE money when you buy Radio Shack TRS-80 Gom^ 
puters from Pan American Electronics. Pan American Elec^ 
tronics vycnt into business in 1976 and led the way in bringing con¬ 
sumers original Radio Shack TRS-80 Computers at reduced prices, 
NO other company has done it longer. 

NO other company has done it better and 
NO other company sells them for less. 

Pan American 
Electronics 

TOLL FREE NUMBER 800/531-7466 

1117 Conway Avenue • Department B 
Mission, Texas 78572 
Phone: 512/581-2766 
Telex Number 767339 

TM — Trademark of Tandy Corporation 


51 by 64.6 cm, softcover, 
ISBN 0-13-687343-X, $14.95. 

Practical BASIC Programs: 
IBM Personal Computer Ec^i'- 
fioTi, Lon Poole, ed. Berkeley, 
C A: Osborne /McG ra w-Hill, 
1982; 170 pages, 50 by 65 cm, 
softcover, ISBN 0-931986-SCb 
2, $15.99. 

Programming the IBM Per¬ 
sonal Computen BASIC, 
NeilJ Graham. New York: 
Holt, Rinehart and Winston, 
1982; 287 pages, 42 by 55 cm, 
softcover, ISBN CH)3^1911- 

4, $16.95. 

Programming the T/-59 6r 
the HP-4J Calculators, Paul 
Garrison. Blue Ridge Summit, 
PA: Tab Books, 1982; 294 
pages, 31 by 50 cm, softcover, 
ISBN 0-8306-1442-7, $12.95. 

Science an^I Engineering 
Sourcebook, Cass R, Lewart. 
Englewood Cliffs, NI: 
Prentice-Hall, 1982; 96 pages, 
36 by 54 cm, softcover, ISBN 
CL942412-02-8, $9.95. 

Software Blueprint arul Ex¬ 
amples, Yaohan Chu. Lexing¬ 
ton, MA: Lexington Books, 
1982; 519 pages, 40 by 56 cm, 
hardcover, ISBN 0-669^5329^ 

5, $39.95. 

Structureef Programming 
Using PL/1, 2nd ed., J. N. P. 
Hume and R. C. Holt. 
Reston, VA: Reston Publish¬ 
ing Co., 1982; 400 pages, 43.6 
by 57 cm, hardcover, ISBN 0- 
8359-7133-3, $19.95. 

rRS-80 Co for Basic, Bob 
Albrecht. New York: John 
Wiley & Sons, 1982; 378 
pages, 40.6 by 60 cm, soft- 
cover, ISBN 0^71-09644-X, 
$9.95. 

Understanding BASIC, 
Richard G. Peddicord. Sher¬ 
man Oaks, CA: Alfred Pub¬ 
lishing Co. (FOB 5964), 1981; 
48 pages, 25.6 by 66 cm, soft- 
cover, ISBN 0-882B4-146-7, 
$2.95. 

Understanding COBOL, 
Richard G. Peddicord. Sher¬ 
man Oaks, CA: Alfred Pub¬ 
lishing Co. (POB 5964), 1981; 
47 pages, 25.6 by 66 cm, soft- 
cover, ISBN 0-88264-147-5, 
$2.95. 

Understanding Computers, 


Donald D, Spencer. Ormond 
Beach, FL: Camelot Publish¬ 
ing Co. (POB 1357), 1982; 400 
pages, 36 by 54 cm, softcover, 
ISBN 0-89218-057-9, $13.95. 

Understanding Computers, 
What Managers and Users 
Need to Know, Myles E. 
Walsh. New York: John 
Wiley & Sons, 1982; 266 
pages, 35 by 54 cm, softcover, 
ISBN 0-471-87417-5, $14.95. 

Understanding Data Base 
Management, Michael J. Freil- 
ing. Sherman Oaks, CA: 
Alfred Publishing Co. (POB 
5964), 1982; 63 pages, 25.6 by 
66 cm, softcover, ISBN 
0^284-221-8, $2.95. 

Understanding FORTRAN, 
Herbert R. Ludwig. Sherman 
Oaks, CA: Alfred Publishing 
Co. (FOB 5964), 1981; 63 
pages, 25.6 by 66 cm, soft- 
cover, ISBN 0-88284-148-3, 
$2.95. 

tip the EDP Pyramid, The 
Complete }ob Hunting 
Manual for Computer Profes¬ 
sionals, Jack French. New 
York: John Wiley k Sons, 
1982; 185 pages, 35 by 54 cm, 
softcover, ISBN 0-471-87117- 
6, $12.50. 

Visicalc by the User for the 
User, Jim Englander, ed. 
Scarsdale, NY: Intercalc (FOB 
254), 1982; 80 pages, 51 by 66 
cm, softcover, ISBN 0-911095, 
$ 10 . 

Word Processing Hand¬ 
book, Ivan Flores. New York: 
Van Nostrand Rein hold, 
1983; 552 pages, 38 by 56 cm, 
hardcover, ISBN 0-442-22526- 
1, $34.50.1 


This is a list of books 
received at BYTE Publica¬ 
tions during this past 
month. Although the list is 
not meant to be exhaustive, 
its purpose is to acquaint 
BYTE readers with recently 
published ticies in computer 
science and related fields. 
We regret that we cannot 
review or comment on all 
the books we receive; in¬ 
stead, this list is meant to be 
a monthly acknowledgment 
of these books and the pub¬ 
lishers who sent them. 


514 May 1^ © BYTE Fublicatturra Inc 


Circle 354 on inquiry card. 


























Ask 


Conducted by Steve Cfarcia 


Traveling Computers 

Dear Steve, 

We are considering buying 
a personal computer and have 
been looking for information 
in BYTE. We currently live in 
the Philippines, which makes 
comparison shopping diffi¬ 
cult: information is limited 
and somewhat dated. We will 
be home on leave in the fall 
and hope to bring a computer 
back with us. We would ap¬ 
preciate any information, ad¬ 
vice, or suggestions you might 
give us on computers, peri¬ 
pherals, and so on. We would 
like a computer for the follow¬ 
ing: 

• Word processing, especially 
letter-quality printing. Is there 
a dot-matrix impact printer 
that would be satisfactory, or 
are formed characters 
necessary? 

• We play complex strategy/ 
tactics games, such as 
recreating World War 0 bat¬ 
tles. Which computer has the 
best, most complex games of 
this type? Do you know any 
company besides Avalon Hill 
that makes this typ>e of game? 

• Educational programs for a 
ninth grader. 

• Color graphics and color 
video monitor are a must. Is a 
color monitor suitable for 
word processing? designing 
needlepoint? 

• We'd like to catalog a stamp 
collection, keep track of con¬ 
stantly changing titles in a 
smaD library, and have a typ¬ 
ing tutor. 

• What about future expan¬ 
sion? 

We would like to stay 
under $4000. Si 2 e and weight 
are important. How necessary 
are two disk drives? Would a 
double-sided double-density 
disk drive be worth the extra 
cost? Shape is also a factor. 


Three of us have to bring it 
back on a plane. Reliability is 
most important; service here 
is nonexistent or of dubious 
quality. We will probably not 
be back in the States for at 
least two years. 

In the Philippines, there are 
power fluctuations and out¬ 
ages. We have air condition¬ 
ing, but with the power out, 
it's hot and humid. There are 
lots of insects and dust. If 
these conditions don't prohibit 
a computer, how do we pro¬ 
tect it? 

Finally, can an 8-bit com¬ 
puter have more than 64K 
bytes of user memory? Thank 
you for your help, 

Ronald A. Alasm 
Philippines 

Choosing a computer for 
your applications is not half as 
difficult as determining the 
reliability of such a unit in the 
environment you describe. 
Let's address that aspect first. 

Any computer that you 
purchase in the States will he 
designed to run off of 120 V 
(volts) at 60 Hz (hertz) AC. If 
your power in the Philippines 
is different than this, you mill 
need a power converter and 
possibly £1 means to change 
the line frequency. One way 
around this would he to ob¬ 
tain a power inverter that 
would convert 12 V DC to 
120 V AC Rf 60 Hz. This unit 
could then be powered by 
either battery or a 12-V DC 
supply designed for the local 
power requirements. 

If power outages and fluc^ 
tuations are frequent, you 
must assess the impact on 
your computing tasks. If you 
are greatly inconvenienced by 
fluctuations and outages 
(which cause the computer to 
crash), then an uninterruptible 
power supply may be re- 
quired. This is a unit that in¬ 
stantly (for all practical pur¬ 


poses) switches from line to 
battery power in the event of 
an outage. 

Insects and dust will be 
detrimental to your disks 
unless you take proper pre¬ 
cautions. The heat may or 
may not be a problem, de¬ 
pending on the length of time 
that the computer is in use and 
whether ornot if has a built-in 
fan. 

As far as reliability is con¬ 
cerned, one must examine the 
record of th^ computers now 
on the market Certainly, 
those that have been in pro¬ 
duction for awhile have had 
time to establish a reputation. 

Because high-resolution 
graphics and color are require¬ 
ments, and a large variety of 
software is suggested, I would 
lean toward either the Apple 
IJ or Apple He computer. You 
may need several accessory 
hoards to drive a printer and 
an 80-calumn screen, hut for 
your price range, it is a good 
choice. The Apple U has been 
around long enough to estab¬ 
lish its reliability. One disk 
drive should suffice for most 
applications, but an extra 
drive adds convenience. 
Double-sided, double-density 
disks are not worth the extra 
price, in my opinion. Many 
disk manufacturers frown on 
using both sides of a disk 
beause it adds extra abrasion 
to the data on the first side. In 
your dusty en u iron men f, if is 
not worth the chance. 

For letter-quality printing, a 
high-quality dot-matrix 
printer should suffice, but this 
is a personal choice. Some 
pretty good letter-quality 
daisy-wheel printers costing 
less than $1000 are on the 
market. They are not terribly 
fast, but their reliability seems 
to be acceptable. 

An 8-bit computer can have 
more than 64K bytes of mem¬ 
ory, but it addresses only 64K 
bytes at any one time. A tech¬ 


nique known as bank selecting 
is used to enable one of 
several 64K-hyte blocks of 
memory. 

Finally, Strategic Simula¬ 
tions (Suite 108, 465 Fairchild 
Dr., Mountain View, CA 
94043) has a variety of com¬ 
plex strategy/tactic games for 
the Apple 11. 1 hope that this 
gives you some guidelines on 
your purchases. Buy before 
you leave and run all units for 
as long as possible then so that 
any premature failures can be 
corrected. . . . Steve 


Inside Level II ROMs 

Dear Steve, 

I have a TRS-80 Model I 
Level n. I presently write 99% 
of my programs in machine- 
language. As you know, there 
are a lot of programs in the 
Model Ts ROM (read-only 
memory) that handle, for ex¬ 
ample, the keyboard. 1 called 
Radio Shack to get a source- 
code listing of those pro¬ 
grams, but they are not 
available. Can you tell me 
where 1 can get those listings? 
Francois Paquin 
Samia, Ontario, Canada 

Mum ford Micro Systems 
has a book that explains the 
inner workings of the Radio 
Shack TRS-80 Modeb 1 and 
III Level 11 ROMs. It contains 
information on set-ups, call¬ 
ing sequences, and variable 
passage for number conver¬ 
sion, arithmetic opercttions, 
etc. In addition, it is a very 
useful reference manual with 
information on RAM usage, 
relocation of BASIC pro¬ 
grams, USR call expansion, 
and creating system tapes of 
your programs. The book, In¬ 
side Level II“The Program¬ 
mer's Guide to the TRS-SO 
ROMs, costs $15,95 (plus $2 
postage) and can be ordered 
from Mumford Micro Sys¬ 
tems, FOB 400-D, Summer- 
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Hash could ba the culprit! Floppies, printerSt 

memory 8 processor often interact! Our patented ISOLATORS 

eliminate equipment interaction AND curb damaging Power Line 

Spikes, Surges and Hash. MONEY BACK GUARANfEE! 

• ISOLATOR tlSO-1) 3 filter isolated S-prong sockets; mtegral 

Surge/Spike SupFKOSSlon; 1875 W Maximumm loadt 1 Kw load 
any socket .$76.95 

• ISOLATOR (ISO'2) 2 filter Isolated a^rpong socket banks; (6 

sockets total); Integral Spike/Surge Suppression; 1875 W Mast 
load, 1 KW either Bank . . $76.95 

• SUPER ISOLATOR (ISO 3) similar to ISO'1 except double 

Isolation & Suppression . $115,95 

• SUPER ISOLATOR (lSO-11) similar to ISO»2 except double 

isolation & Suppression . $115.95 

• MAGNUM ISOLATOR (ISO-17) 4 Quad isolated sockets; For 

ULTRA-SENSITIVE Systems ..$200.95 

• CIRCUIT BREAKER, any modoMAdd-CB).Add $10.90 

• REMOTE SWITCH, any model (Add-RS).Add ST8.00 

AT YOUR MasterCard, Visa, American Express 

■ DEALERS ORDER TOLL FREE 1-800-225-4876 

^ _ (except AK, HI, PR & Canada) 


/Sy Electronic Specialists, Inc. 

171 Soulh Main Street, Box 389, Natick, Mass. 01760 
(617) 655-1582 


DISK DRIVE WOES? 

PRINTER INTERACTION? 
MEMORY LOSS? 

ERRATIC OPERATION? 

Don’t 
Blame The 
Software! 

Dn.ij.iar I CniljjiE! Qiij-nflC 3L 


'at. #4,259,705 








SfUJRBE ISLflTJD 

nirfluio 




jm PVfprio 
cow crCooN 


'STRnncr 


DDV55EV 


Minimum 24K • Single density • Soft sector • Single side 
Converted to run under CP/M by Russ Wetmore 

Dealer 
Inquiries 
Invited 


A Dmif vn q( ScoII 1nc 

Adventure Internelional ‘ Box 34S5 ‘ Longwood, FL 32750 
TOLL-FREE ORDER NUMBER: {800) 327-7172 

Specily 

imKi.!! jw auuict ID ChamoI vnl hKiul Wf'.uL Of I HoOOS 


NOW 
FOR 

Northstar,CP/M (Z-80) 
& Model II TRSDOS 

The bestselling Adventure series by Scott 
Adams is now available for North star, CP/M 
(Z-80) and Model 11 TRSDOS users! This is the 
original Adventure series which has received rave re¬ 
views in every major computer magazine. Order now! 
8 * Disk of ALL 12 Adventures $129.95 


Ask BYTE 

land, CA 93067, (805) 

969-4557. . . . Steve 


Colorful 

Computer Questions 

Dear Steve, 

Vm wondering if you, or 
some of your readers, could 
answer a couple of questions 
regarding the Radio Shack 
Color Computer, 

1, Is there any way to get 
more than 32 characters 
per line? I bet someone is 
working on it, but I 
haven't seen any solutions 
except that achieved by 
Cognitec in its Telewriter 
word-processing program. 

2. Have you any information 
on a BASIC compiler for 
the Motorola 6809 in the 
Color Computer (or does 
the type of processor make 
very much difference any¬ 
way)? It sure would be 
handy. 

Thanks. 

Duff Kennedy 
Santa Barbara, CA 


The video-display format 
for the Radio Shack Color 
Computer is controlled by the 
Motorola 6847 Video Display 
Generator chip, and the 
number of characters per line 
that are displayed on the 
screen is a function of the 
mode that the chip is in. For 
alphanumerics, the format is 
16 lines of 32 characters each. 
Using the high-resolution 
graphics mode of 256 by 192 
pixeb, an alternate character 
set can be graphically defined 
and more characters obtained. 
For example, if a 5 by 7 font is 
used with one blank dot be¬ 
tween characters, then 
256/6=42 characters per line. 
See "What's Inside Radio 
Shacks Color Computer/' by 
Ahrens, Browne, and Scales 
(March 1981 BYTE, page 90). 

Fm sorry but I don't have 
any information on a BASIC 


compiler for the 6809. 
. . . Steve 


Mor« Colorful 
Questions 

Dear Steve, 

In the May 1902 BYTE, you 
answered a question about 
video-display problems on the 
TRS-60 Color Computer (see 
'TV jitter Bugs/' page 398). 
You did not comment on one 
proposed solution to the prob¬ 
lem of interference: is it possi¬ 
ble to remove the RF (radio- 
frequency) modulator and go 
directly to a video monitor? 
vs/hat about the sound? Be¬ 
cause most monitors have a 
sound input, is it possible to 
tie that output directly to a 
monitor? 

Thanks for the help, 

Mark Ososki 
Mount CkntenSy MI 


If the interference problem 
referred to in that Ask BYTE 
letter was caused by the ver¬ 
tical synchronization signal 
being slightly off frequency, 
removing the RF modulator 
will not solve the problem. 
The modulator only takes the 
composite-video signal 
(video, horizontal syn¬ 
chronization, and vertical 
synch ran izarion) and super¬ 
imposes a carrier signal upon 
it so that the video may be 
received on a television set. 

The RF modulator can be 
rem o ved fro m the Co la r 
Computer. The composite- 
video signal is then available 
at pin 1 of the modulator unit 
and the sound is at pin J. 
These outputs can then be fed 
into the sound and video in¬ 
puts of a monitor. Of course, 
the standard caution of 
ODjding the warranty by 
tampering with the computer 
applies. . . , Steve 


ZX81 Power Backup 

Dear Steve, 

One rainy day, when just 
finishing a perfect program on 
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my ZXSl, the power went out 
and 1 lost my progr^. I want 
to prevent this from happen¬ 
ing again. Do you know of 
any way to add battery 
backup to the ZX81 without 
spending a lot of time and 
money? 

The ZX01 requires 9.75 V 
(volts) at 650 milliamperes 
(mA); however, my multi¬ 
tester indicates that the AC 
line adapter puts out 15 V 
without the computer con¬ 
nected, Also, what is the 
amperage available from a 
common 9-V battery? 

Z, Smitti 
West Grove, PA 

One way to prevent power 
toss to your Sinclair ZXBI is to 
use a I2-V DC supply with an 
automotive storage battery m 
parallel across it. The ZX81 
has a 5-V regulator inside to 
drop the input voltage to the 
necessary 5 V, and with a 
12-V input, only a little extra 
heat will be generated. If this 
is undesirable, a series¬ 
dropping resistor between the 
power supply and the ZX81 
will restore original condi¬ 
tions. In the event of a power 
failure, the computer will con¬ 
tinue to run from the storage 
battery. When power is re¬ 
stored, the DC supply will 
take over and also recharge 
the battery. 

A common 9-V battery has 
a current output of 20 to 
40 mA; many would need to 
be paralleled to drive the com¬ 
puter. The AC line adapter 
output measures 15-V because 
there is no load in the circtiif. 
If you put a toad (such as the 
computer) across the supply, 
the voltage will drop to the 
specified range. , , . Steve 


Hot and Cold 
Computers 

Dear Steve, 

Have briefcase computers 
been tested in variable tem¬ 
perature situations? Going 
from a 75* F house to the car 


in the winter at —25° F might 
cause some type of electronic 
damage or damage to the flop¬ 
py disks that are stored in the 
units {as in the Osbome). I 
live in Wisconsin, Consider¬ 
ing the wide temperature 
range, should 1 buy a port¬ 
able computer? 

Paschal A. Frigo 
Green Bay, WI 

You raise an interesting 
question. Shugartt for exam¬ 
ple, specifies an ambient 
operating temperature range 
for its Model SA 400 floppy- 
disk drive of 40^ to 115* F. 
As the temperature drops, the 
potential for mechanical slug- 
gishneBs increases and this 
may result in erratic data 
transfers. 

Floppy disks have a storage 
requirement of 50° to 125* F. 
One can only guess os to the 
flexibility of a disk at extreme¬ 
ly low temperatures. If there is 
valuable data on the disk, I 
would not leave it exposed to 
low temperatures. 

The electrical functioning 
should he Jess sensitive, but a 
general rule would be to allow 
the unit to warm to approxi¬ 
mately room temperature 
before powering up. The ther¬ 
mal change in going from a 
warm building to a cold car 
should cause no problem, as¬ 
suming that the car has a 
heater which will he in use. 
The short time at the tempera¬ 
ture extremes will not mark¬ 
edly affect the unit's internal 
temperature. . . . Steve 


Follow-up and Music 
to His Ears 

Dear Steve, 

This letter is a follow-up to 
my letter about adding lower¬ 
case display characters to a 
Lear Siegler ADM 3A ter¬ 
minal. {See "ADM 3 Lower¬ 
case Conversion/' October 
1982 BYTE, page 453,) You 
kindly referred me to an arti¬ 
cle published in the March 



(LIST $595) (LfST$S95) 


SPECIAL INTRODUCTORY PRICE 
LIMIT TWO MODEMS PBt CUSTOMER 

fNCOMM MODEM FAMflY- BELL COMPATIBLE 
300/1200 AND MOKE, SUCH AS SINGLE AUTO 
DIALING (SMART) AND MUiriPlE 
4UT0 DIALING (SUPER SMART) 


• INCOMM 300/200 Data Modem, h e 300/1200 bps 
Modem (Sell 103/212A Compatible) Western Electric 
licensed $450.00 Spaciel 

V (NCOMM Auto Dial 212A Data Modem. ]$ a 300/1200 
bps Semi-Intelligent Modem with Microcomputer of 
terminal keyboard dialing (Bell 103/212A Compatible) 
$495.00 Special 

• INCOMM Multidial 300/1200 Modem, is a 300/1200 
Super-Intelligent suto dialing Modem storing 10 num¬ 
bers of 20 digits each, which can be dialed by simple 
commands from a m icrocomputer or terminal keyboard 
(Bell 103/212A Compatible), and also has many other 
exclusive features $695,00 Special 

• Ask for our complete short form catalog 


DEALER/RESELLER INQUIRIES INVITED 
VERY GENEREOUS DISCOUNTS 


CALL COLLECT TO ORDER {312 459-8874) 
IBANK CARDS ACCEPTED) 


115 N. WOLF RD. INCOMM WHEELING, IL 

312-4S9-8881 6Q090 





Reliable Business 
Software 

OATASMITH software requires no previous computer 
experience, so it can be used effectively by your present 
office staff. The menu-driven systems feature extensive 
error detection and correction facilities, so they are 
’'friendly" to the user. 

• GENERAL LEDGER. Everything you need to keep 
the books. Features easy-to-use data entry and 
error correction, trial balance, fast post, and a vari¬ 
ety of comprehensive reports. Automatic error 
detection keeps the books in balance. Writes 
checks and makes journal entries in one operation. 

• PAYROLL. A very ffexible system that adapts to a 
wide variety of needs. Features Federal, state, and 
local tax calculations, El credit, and special pay 
and deduction amounts: Prints all necessary 
reports, paychecks, and W-2 forms. 

• DATA MANAGER. A powerful generalized data 
management system that lets you define, enter, up¬ 
date, sort, select, and print reports from a database 
of your own design. Applicable to almost any job 
where records must be kept, this system can 
replace literally hundreds of programs. 

Put your computer to work with these sophisticated 
systems now. Programs are available for 48K or larger 
iwO’disk systems in your choice of code for Microsoft 
BASIC-80'■' under CP/M'^', IBM^ Personal Computer 
BASIC, or Micropolis'^ BASiC. 

OflTflSfnJTH 

Box 8036, Shawnee Mission, KS 66208, (913) 381-9118 
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Ask BYTE 


1979 BYTE and suggested that 
I get the 2513 ROM (read-only 
memory) from Active Elec¬ 
tronics. I tried to do this, but 
they were back ordered. 

I then noticed a ROM sold 
by Advanced Computer 
Products in Santa Ana, 
California, called the 
2513-ADM. When I called the 
company, the only informa¬ 
tion I could get was that it was 
made by General Instrument. 
Upon calling that company, I 
received a firm denial that 
General Instrument ever made 
a ROM with inverted outputs 
as needed by the ADM 3A. I 
decided to take a chance and 
ordered the chip for $14.95, 
along with the specification 
sheet. 

The specification sheet sent 
with the chip was for a 
2513-RO-3, not for the 
2513-102 as labeled on the 
chip. Thoroughly confused, I 
boldly put the chip in the 
socket in the ADM 3A and— 
lo and behold—lowercase 
characters appeared without 
any soldering or tinkering! 

I have gone into such detail 
on this issue because I thought 
your readers might be inter¬ 
ested in knowing about this 
orphan chip that no one 
claims (although it is marked 
as being made by General In¬ 
strument) and that no one 
knows anything about. 

rd like to ask you another 
completely unrelated ques¬ 
tion. I would Imagine that 
many people engrossed in 
computers are like me in that 
they started out with elec¬ 
tronics as a result of an in¬ 
terest in high-fidelity and 
music. A few years back, all 
my spare cash went for buy¬ 
ing high-fidelity equipment; 
now all of it goes for buying 
computer equipment. I would 
Jove to have my high-fi con¬ 
trolled by my computer (e.g., 
changing music sources from 
tape to tuner, adjusting the 
volume, switching speakers). 
The first and last are relatively 
easy, but I have not seen any¬ 


thing on the control of an 
analog circuit by a com¬ 
puter—especially one sensi¬ 
tive to noise. Could you sug¬ 
gest a circuit, or point me in 
the direction of one? I am a 
neophyte when it comes to 
electronics. 

Thank you for your time 
and help. Its greatly appre¬ 
ciated. 

Rich Buchotz 
Hamden, CT 

Thmks for the foUom-up. 

ControUing audio devices 
by means of a microcomputer 
is a relatively easy process, re- 
quiring the use of D/A 
(digital-to-analog) converters. 
A unit made by Analog 
Devices, the AD 7110 £s a 
CMOS (complementary 
metal-oxide semiconductor) 
digitally controlled audio at¬ 
tenuator with an attenuation 
range of 88.5 dB (decibels), 
plus full muting capability. Its 
6-bit digital input covers the 
attenuation range in 1.5 dB in¬ 
crements. Such a unit could 
control the audio amplitude in 
your stereo system. 

The ADC20I is a CMOS- 
protected qiiad SPST (single- 
pole. single-throw) analog 
switch that can he toggled by 
a TTl- (transistor-transistor 
logic-) or CMOS-level logic 
input, it features a make-be- 
fore-break switching action 
and has overvoltage pro fee- 
tion to 25 volts above the sup¬ 
ply voltage. In its "ON” state, 
it looks like a IQO-ohm 
resistor. This can switch low- 
level signals in your system. 

The data sheets for both 
these devices give an indica¬ 
tion of their use. Handle them 
with extreme care because 
they are static sensitive. I have 
«o circuits immediately avail¬ 
able as the application of these 
devices to audio control is 
usually unique to each user. 
Write Analog Devices for fur¬ 
ther information and data 
sheets. The address is Analog 
Devices, Route One Industrial 
Park. POB 280. Norwood, 


MA 02062, (617) 329^700. 
, . , Steve 


Home Security 
6502 Style 

Dear Steve, 

1 am trying to implement 
that neat home-security 
system you outlined. (See 
"Build a Computer-Controlled 
Security System for Your 
Home," Part 1, January 1979 
BYTE, page 56; Part 2, 
February 1979 BYTE, page 
162; Part 3, March 1979 
BYTE, page 150), Not being 
familiar with the 8080 series of 
processors, 1 am using a 
S YM-1 single-board c om - 
puter, which is based on the 
6502 microprocessor. 

Because the flowcharts in 
the article are so clear and 
easy to program from, it oc- 
crined to me that there must 
be some literatiire describii^ 
in more detail the develop¬ 
ment of such "event 
processor" programs* If you 
could steer me toward some 
books or articles about this 
type of programming, I would 
be most grateful, 

Eric A . Lowhar 
Venice, CA 

An excellent book on pro¬ 
gramming the 6502 micropro¬ 
cessor, with emphasis on m- 
terfacing and controlling ap¬ 
plications, is Programming & 
Interfacing the 6502, With Ex¬ 
periments, by Marvin I* De 
Jong (Howard W. Sams & Co. 
Inc,, 4300 West 62nd St.. FOB 
7092, Indianapolis, IN 46206). 
it costs SI6.95. This book 
specifically addresses the 
SYM-h AlM-63, and KIM-1 
single-board computers. It 
should be in your referetwe 
library. 

An article in the October 
1977 issue of Kilobaud (page 
84), "Dedicated Controllers" 
by Michael /. Myers, describes 
a specific application of a 
KlM-1 computer as a process 
controller. The software is 
described and should be of 


some help to you. . . * Steve 


Upgrading 
Homebrew to CP/M 

Dear Steve, 

I have an 8080A-based 
microcomputer that 1 de¬ 
signed and built. I am rede¬ 
signing it with a ZSO and sev¬ 
eral refinements. It occurred 
to me that machine language 
was perhaps going to be a bit 
of a drag once I was past the 
development stage (are we 
ever?). What sort of hard¬ 
ware/bootstrap configuration 
would 1 need so that 1 could 
eventually add floppy-disk 
drives and run CP/M7 I know 
that the boot-loader program 
must be limited to 256 bytes, 
and Fm familiar with the term 
BIOS, but that is about it. 

Fm in Korea, and there is an 
acute lack of serious material 
on microcomputers. Can you 
give me any clues as to where 
to look? I would like to find 
out about necessary design 
changes before 1 wire-wrap 
the whole thing* Any help 
would be appreciated. 

Sergeant Dale L. Botkin 
South Korea 

I would suggest that you 
configure your computer 
around the S-IOO bus so as to 
take advantage of this simple 
means of adding a disk con¬ 
troller and CP/M to your 
system. Many of the S-100 
disk-controller boards on the 
market are designed for 
CP/M and include a boot¬ 
strap PROM (programmable 
read-on iy memory) as pari of 
the package or as an option. 

Some of the disk-controller 
cards with this feature are the 
CCS Model 2422 (California 
Computer Systems), the 
Versafloppy (SD Systems), 
the Double-D (Jade), and the 
Disk 1 (Compupro). 

These units cart be obtained 
from Jade Computer Prod¬ 
ucts , 4901 West Rosecrans 
Ave., Hawthorne, CA 90250, 
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Listing 1 

10 FOR A = I TO 20 

20 FOR B - A TO 20 

30 LET C = SQR { A*A + B*B) 

40 IF C < > INT (C) THEN 60 

50 PRINT A.BrC 

60 NEXT B 

70 NEXT A 


Listing 2 


40 IF C = ABS(C - INT CO) > .00000001 THEN 60 


and Priority I Etectronks, 
9161 Deering 

worth, CA 9JJII. Write for 
their catalogs. They also carry 
an extens ive se lectio n of 
books on microcomputers. 

. . . Steve 


Rounding Off Square 
Roots = Gray Hairs 

Dear Steve, 

A friend called me and 
asked me to do a short pro¬ 
gram on my Apple 11 Plus, He 
wanted a program that 
printed out the Pythagorean 
triplets between 1 and 20. 
After some work, I found that 
my Apple has some trouble 
calculating square roots. 

The program shown in list¬ 
ing 1 should work, but it 
doesn't. The problem is in line 
40, I found that the Apple has 
trouble with IF, THEN, and 
SQR functions when they are 
used together, 

I went through a test pro¬ 
gram and { found something 
very unusual. First, I typed in 
LET X= SQRClOO). We all 
know that X should equal 10, 
but just in case, I entered 
PRINT X. The computer re¬ 
sponded with 10, but then 
came the problem. 1 entered 


print X = 10. If that state¬ 
ment is true, the computer 
should respond with 1, but it 
doesn't, it prints 0 (i.e., the 
statement is false). Now com¬ 
puters are likely to make some 
errors, but even my little 
brother knows that onel 

1 was wondering if you 
could tell me what was the 
cause of this. This error has 
kept me from doing quite a 
few programs for algebra and 
other classes of mine. Is it a 
flaw in the Apple, or b it just 
that my particular computer is 
messed up? 

Joe] Kozikowski 
[ndlanapolis, IN 

The problem that you have 
with the SQR function is not 
an error in Applesoft BASIC. 
In fact, it IS not an error at all 
You are correct in assuming 
that the problem is in line 40 
of your program, hut for the 
wrong reason. After taking 
the square root, you test for 
those values that are integers. 
The problem is that none of 
the square roots are integers 
due to the way that square 
roots are calculated. 

Remember the pocket cal¬ 
culators that would give you 
1.9999999 for the square root 


of 4? This is exactly what is 
happening in the Apple IL 
The algorithm that calculates 
square roots rounds off to a 
fixed number of significant 
digits. Because line 40 
branches to line 60 if not an 
integer, your program just 
runs the nested loops and then 
ends. 

Change line 40 to whats 
shown r>i listing 2. and your 
program will run correctly. 
This line tests to see how close 
C is fo an integer value. If the 


difference between C and the 
integer C is very, very small 
then it is an integer and will be 
printed. Olhetinise, your 
computer will look for the 
next set of values. 

Also, when you apply the 
test PRINT X = 10, the 
answer is false because X does 
not equal 10. It may equal 
9.999999999 or 10,0000001 
etc. and not 10.0000000000. 
This is a subtle mistake that 
creates lots of gray hairs for 
programmers. . . . Steve 


FCC Requires Testing 
Lab's Approval 

Dear Steve, 

I am an avid reader of 
yours. Your projects really 
seem to hit home with my in¬ 
terests. I enjoyed listening to 
you speak at the Trenton 
Computer Festival bst year 
and your comments concern¬ 
ing answering letters has 
prompted me to write. 

1 have experimented with 
adding devices to the tele¬ 
phone line. My interface, for 
the most part, consists of a 


1-megohm resistor in series 
with the phone line and a 
look-ohm and 0.1 microfarad 
(fcF) capacitor tied in parallel. 

How can 1 get FCC ap¬ 
proval for a device that con¬ 
nects to the phone? I would 
really like to sell these designs 
to a company that would be 
interested in building and 
marketing my prototypes. 
Mark Kantrowitz 
Rockaway, NJ 

FCC approval requires the 
passage of tests that are best 
conducted by an independent 


testing laboratory. These 
laboratories are also familiar 
with the paperwork that must 
accompany such testing. One 
testing lab that 1 have used 


and can recommend is Art 
Schulze, 8807 Mobud Dr., 
Houston, TX 77036. 

. , . SteveB 


In "Ask BYTE," Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received each 
month will be answered and published. Do you have a nagging 
problem? Send your inquiry to: 

Ask BYTE 
do Steve Ciarcia 
FOB 582 

Glastonbury CT 06033 

If you are a subscriber to The Source, chat with Steve jTEC317) 
directly. Due to the high volume of inquiries, personal replies can¬ 
not be given. Be sure to Include "Ask BYTE" in the address. 
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BYTE'S Bits 


IBM Unveils Top-of-the-Llne 
Personal Computer 


IBM recently unveiled its top-of-the- 
line microcomputer: the IBM Personal 
Computer XT. The XT, an extended ver- 
sion of the popular IBM PC, comes with a 
10-megabyte hard-disk drive, 128K bytes 
of RAM (random-access read/write mem¬ 
ory) that's expandable to 640K bytes, one 
360K-byte floppy-disk drive, an asyn¬ 
chronous communications adapter, and 
eight expansion slots. It lists for $4995. Ex¬ 
ternally, it looks the same as its predeces¬ 
sor, and it still uses the 8088 micropro¬ 
cessor, but the XT is not the radical new 
computer that rumors had predicted. 
Nonetheless, it's a fine, conservative 
machine. 

At the same time that the IBM Per¬ 
sonal Computer XT was announced, com¬ 
pany spokesmen also took the wraps off 
several optional accessories and enhance¬ 
ments for the Personal Computer line, 
IBM now offers expansion units for both 
the PC and the XT (with a hard disk and 
eight input/output slots), a high-resolu- 
tion color display, and an enhanced ver¬ 
sion of Microsoft's disk operating system, 
DOS 2,0. 

The basic XT provides a roomy storage 
area with its 10-megabyte hard-disk drive, 
allowing you to work with large data files 
and eliminating the need to swap around 
disks and programs. The availability of 
the IBM hard disk sets the stage for soft¬ 
ware developers who want to create new 
applications that require the greater 
storage capacity and faster access time of 
a hard disk. 

The 360K-byte floppy-disk drive pro¬ 
vides an easy way to transfer programs 
and data to or from the hard-disk system. 
Why IBM chose this new floppy-disk for¬ 
mat with 180K bytes (single-sided) or 
360K bytes (double-sided) per disk is 
somewhat perplexing because it doesn't 
offer much more space than the 160K- to 
320K-byte-per-disk format on the PC. 
IBM DOS 2.0 supports this new disk for¬ 
mat with nine sectors instead of eight. It is 
upward-compatible with PC-DOS 1.0 and 
1.1 and can read and write all previous 
disk formats. 

Backing up the hard disk to floppy 
disks is supported by a couple of new 
commands. A menu of several options lets 


you choose between copying the entire 
disk, selected files (via a wildcard format), 
ail files created after a certain date, or 
only the files changed since the last 
backup. 

Eight system expansion slots are an im¬ 
provement over the IBM PCs five slots, 
but three slots are already taken up by 
adapters for the hard disk, the floppy 
disk, and asynchronous communications. 
If you get the expansion unit, a fourth slot 
will be used for an attachment card to link 
the two units together. 

Only six of the eight slots in the IBM PC 
XT are for full-sized accessory cards. 
Because of space limitations, two slots are 
behind the disk drives. These slots accept 
smaller cards, such as the asynchronous 
communications, game controller, and 
printer adapters, or the attachment cards. 

The IBM PC XT includes an asynchro¬ 
nous communications adapter that can be 
used to connect a serial printer or to com¬ 
municate with IBM PCs, larger IBM main¬ 
frame systems, or other information 
sources via a modem. 

The optional expansion unit with a 
lO-megabyte hard disk and eight more 
I/O slots comes in two configurations: 
one for the IBM PC and the other for the 
IBM PC XT. The expansion unit for the 
regular IBM PC differs only in that it con¬ 
tains a hard-disk adapter and is therefore 
more expensive. A single hard-disk 
adapter can handle two hard-disk drives, 
but each drive has to be in the same unit 
because of cabling requirements. 

One of the full-sized slots will be used 
by the hard-disk adapter when it is moved 
from the IBM PC XT system unit to the 
expansion unit to handle the two hard 
disks. The expansion unit has an auto¬ 
matic, power-on self-test of the com¬ 
ponents, like the system unit does, and is 
not available without the hard disk. 

For the first time, IBM is offering a col¬ 
or display monitor for its personal com¬ 
puters. This 16-color llVi-inch display is 
aggressively priced at $680 and provides 
resolution of up to 640 by 200 dots. Text 
can be shown in 25 lines of either 40 or 80 
characters. A separate color/graphics 
monitor adapter controls the monitor. 

A version of MS-DOS 2.0 for IBM's 


personal computers was also released. 
The IBM DOS 2.0 disk includes BASIC 
2.0, which supports some of the new func¬ 
tions available under DOS 2.0, such as the 
hierarchical file directories and new 
graphics, music, and function-key 
enhancements. 

Immediate price reductions on the IBM 
Personal Computer averaging 15 percent 
were also disclosed. The only items ac¬ 
tually lowered in price are the system 
unit, disk drives, memory card, color/ 
graphics monitor adapter, and asynchro¬ 
nous communications adapter. The IBM 
PC with 16K bytes of memory has been 
discontinued, and now 64K bytes of 
memory is the minimum configuration. 

To make communications with corpo¬ 
rate IBM mainframe computers easier, 
synchronous data-link control (SDLC) 
and binary synchronous communications 
(BSC) adapters are available. These 
adapters allow the IBM Personal Com¬ 
puters to emulate common IBM terminals. 

For those companies that already have 
IBM 3270-type terminals and would like 
to add personal-computer capabilities, 
IBM has come out with the 3270 Personal 
Computer attachment. This allows you to 
use the 3270 keyboard and display as a 
terminal to a central computer, then 
switch to using the 3270 terminal as an 
IBM Personal Computer compatible with 
other IBM microcomputers. 

By typing the alternate key with 
another key, you can jump back and forth 
between the two modes. You can even gel 
data from the host computer and analyze 
it locally in the personal-computer mode. 

The 3270 Personal Computer attach¬ 
ment consists of the 3278 Personal Com¬ 
puter adapter (an IBM PC system unit 
with disk drives), which is installed by an 
IBM service representative, and the Per¬ 
sonal Computer 3278 attachment option, 
a card that you can plug into one of the 
unit's slots. If you have both a 3278 ter¬ 
minal and an IBM Personal Computer, 
you only need to purchase the attachment 
option to hook the two together. 

IBM is making swift strides to integrate 
all of its lines of computers and bring the 
IBM Personal Computers into the corpo¬ 
rate fold, —Bruce Roberts 
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Clubs and Newsletters 


News from 
Budapest Hungary 

Members of a Hungarian 
home computer club meet to 
develop low<ost systems, lec¬ 
ture on computer techniques, 
and assist beginners with con¬ 
struction projects. Club mem¬ 
bers exhibit homebrew com¬ 
puters, programs, and peri¬ 
pherals at microcomputer 
symposiums held each year in 
Budapest, Hungary, For de¬ 
tails, write to Dr. Endre 
Simony i, 19 Trencsenyi, 
Budapest H-1125, Hungary. 


Take the Buss 

Btiss, the Independent 
Newsletter of Heath Com¬ 
pany Computers, contains 
tips, new programs, and 
news updates for Heath/ 
Zenith owners. Each issue is 
numbered and has a table of 
contents for quick reference. 
A single issue is $2, a year s 
subscription (12 issues) costs 
$20, and an overseas sub¬ 
scription is $25. For more in¬ 
formation, write to Buss, 716 
E St. SE, Washington, DC 
20003, or caU (202) 544-0900. 


Electronic 

Opportunity 

Each monthly issue of the 
Micro Moonligkt&r Newsletter 
contains features on how to 
profit from home-based busi¬ 
nesses using personal compu¬ 
ters. An armual subscription is 
$25 in the U.S. and $29 in 
Canada. For details, write to 
the Micro Moonlighter News¬ 
letter, 2115 Bernard Ave., 
Nashville, TN 37212, 


T elecommu nlcatlons 
In Engineering 

The monthly newsletter 
produced by M/A-COM con¬ 


tains news and updates of re¬ 
cent developments in telecom¬ 
munications engineering. For 
more information, write to 
M/A-COM DCC Inc., 11717 
Exploration Lane, German¬ 
town, MD 20874. 


Design and 
Manufacturing 

CAD/CAM Alert is a 
monthly newsletter containing 
news, checklists, reviews, and 
recommendations in the com¬ 
puter-aided design and manu¬ 
facturing field. A one-year 
subscription is $95. Sample 
issues are available on re¬ 
quest. For further informa¬ 
tion, write to CAD/CAM 
Alert, FOB 404, Newton, MA 
02161. 


Help Yourself 

Hi-Tek Connection is a 
monthly newsletter covering 
microcomputer systems and 
their applications. It is 
specifically written in easy-to- 
understand language. The 
ffTC costs $40 a year with a 
90“day money-back guaran¬ 
tee. For more information, 
write to Russell E. Marano, 
Hi-Tek Publications, FOB 99, 
North Salem, NH 03073. 


Memorable Optics 

Optical Memory Newsletter 
including Interactive Video¬ 
disks is a bimonthly publica¬ 
tion that features book and 
software reviews, articles, and 
a conference calendar. A one- 
year subscription (six issues) is 
$295. Discounts are available 
with multiple subscriptions. 
For details, write to Optical 
Memory Newsletter, FOB 
14817, San Francisco, CA 
94114, or call (415) 621-6620. 



MODEL 15OO-siz0: 20 x 24 x 30 H> 70 lbs. 


The ultimate work/storage unit for your com¬ 
puter. This beautiful two part desk closes to 
become a stunning piece of furniture. Open—it 
holds your computer and monitor in one side and 
a printer and auxiliary pieces in the other half. 
Equipped with casters for added convenience. 
Each unit features rich, durable, care free finish 
and solid core construction. Designed for quick 
n'easy assembly that will take just minutes. On¬ 
ly $129.96 Including shipping and handling. 
Send your check or money order to: 


EMC Distributors^ 

366 F^h Avenue. New York. N.Y. lOOOL 
(NY residents please add sates tax.) 
Satisfaction guaranteed. 

Dealer Inquiries invited. 




FLIP FLOP 


D/ Puiich Co. P.a sax ZOl^NEWTDIX HUS, im 02161 Trf: U ?) 

DaiJof tncfulrlss jnviled. copYtifiit Tiu orpuneh Cvv. 


SW" FLIPPY KJT 


Stop Wasting 
Half Your , 
MEMORY/MONEY 


NO NEED TO MEASURE-NO NEED TO MAKE ALIGNMENT MARKS 
NO NEED TO USE PENCILS 


W FLIPPY RIT: Fof Apple. ISM. Osbofne, TRSrSO, Alan, Cnmmudore, 
Keypro. Victor, FranMin and other 5^" single-sided dnffis only $29.95 


8" FLIPPY KIT; Fw Ahas. IRS4D, Wang. IBM. Xoroat, Cantrol Data, DEC, 
K-P. Data General, Tl and ottier S'' sin^e-sided drinres omljf $34.95 


Add S2.^ lor sHip A r^lQ (AK, HI, add $6, Forcrlgo country addSlQ}- 
MA. rflsidenis add 5% sales tax. Send check or mohey order lo; 


FLIP FLOP A Daring. Quick, & Precise way to 
allow you to use both sides of your single-sided disk¬ 
ettes, Flip Flops are not temperamental. FLIPPY 
KiTS will work with any sectoring and density re¬ 
quired by your or 8" single-sided disk drives. 
Coverting of Just One Box of diskettes will pay back 
your investment LIVE the legend: both sid^ of 

your single-sided diskettes. 

SAVE TIME SAVE SPACE, SAVE MONEY 


The techriDiogy fsr making a write-enabje/protect cutoyt in one 
step along with a pirealignecl, accurate, and safe way to make the 
new index-hole ctitrwjte next to hub ring of diskettes for 2 nd step. 
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Clubs and Newsletters 


Pruning thm 
Family Tree 

Genealogical Computing, a 
bimonthly periodical pro¬ 
duced by Data Transfer Asso¬ 
ciates Inc., specializes in hard¬ 
ware and software applica¬ 
tions to lineage research. It 
also contains news, reviews, 
programs, and services* Sub¬ 
scriptions are $14 a year in the 
U*S*; Canadian and foreign 
subscribers pay $19* For fur¬ 
ther information, write to 
Data Transfer Associates Inc*, 
5102 Pommeroy Dr., Fairfax, 
VA 22032, 


Notes from 
North Star 

North Star Notes is a news¬ 
letter designed to keep users of 
North Star Computers in¬ 
formed about the latest de¬ 
velopments in hardware, soft¬ 
ware, and cojporate activities* 
North Star Notes is free to 
anyone who wants to be on 
the mailing list. Send your re¬ 
quests to North Star Compu¬ 
ters Inc., 14440 Catalina St., 
San Leandro, CA 94577, or 
call (415) 357-8500. 


Spread the Word 

The Spreadcalc News con¬ 
tains listings, applications, re¬ 
views, and news releases 
about getting the most from 
your Visicalc investments. 
The annual subscription rate 
is $25 (six issues)* For details, 
write to Spreadsof t, FOB 192, 
Clinton, MD 20735, or call 
(301) 856-1180. 


In Terre Haute 

The Wabash Valley Com¬ 
puter Society meets every 
fourth Wednesday of the 
month at 7 p.m* at the Vigo 
County Public Library in 
Terre Haute, Indiana. Family 


dues are $10 a year and in¬ 
clude a subscription to the 
Journal of the Wabash Valley 
Computer Society. Contact 
the Wabash Valley Computer 
Society, 203 Briarwood Dr., 
Terre Haute, IN 47803, or 
call (812) 877-3269. 


TRS-ao Color 
Computer Club 

A TRS-80 Color Computer 
club in Durham, North Caro¬ 
lina, is welcoming new mem¬ 
bers* The club produces a 
monthly newsletter that con¬ 
tains features on the Color 
Computer. Membemhip is $10 
and the newsletter is 85 cents. 
For more details, write to 
Donald DeHart, 3632 Cheek 
Rd„ Durham, NC 27704, 


LNW Information 
from Nebraska 

The LNW User , a bimonth¬ 
ly newsletter for LNW-^ en¬ 
thusiasts, is produced by the 
LNW User Group and con¬ 
tains programming news, 
hardware and software re¬ 
views, and a question-and- 
answer section. Subscriptions 
are $12 a year and back issues 
are available. For further in¬ 
formation, write to The LNW 
User, 4345 Manchester Rd*, 
Grand Island, NE 68801, 


Central Ohio 
Amateurs Meet 

The Amateur Computer 
Society of Central Ohio 
(ACSCO) meets on the first 
Wednesday of each month at 
7:30 p,m. at the Barnett Rec* 
Center in Columbus, Ohio. 
Membership dues are $10 a 
year and include a subscrip¬ 
tion to the newsletter, the 
I/O. To swap newsletters, 
send yours to TRS-80— 
ACSCO, c/o Cramer, FOB 


28355, Columbus, OH 43228* 
For additional information 
about the dub's activities, 
write to Joel Sampson, 3009 
Calvmet, Columbus, OH 
43202, or caU (614) 262-2995* 


Winnipeg FET 
Usen Group 

The Winnipeg PET Users 
Group (WPUG) meets on the 
first Wednesday of every 
month to exchange news 
about Commodore com¬ 
puters. Meetings include 
hardware and software 
demonstrations, speakers, 
and question-and-answer ses¬ 
sions. The $15 membership 
fee entitles you to receive the 
WPUG newsletter and pro¬ 
vides access to more than 3000 


Porsche Will Go 
to Contest Winner 

Seeq Technology of San 
Jose, California, will award a 
1983 Porsche 944 to the per¬ 
son who comes up with the 
best application for one of its 
electrically erasable read-only 
memory (EEROM) chips. This 
chip, the 16K-bit 5-volt 5213, 
can be purchased for $9.95 at 
Schweber Electronics stores 
with a limit of two to a cus¬ 
tomer until May 31* Possible 
applications indude a remote¬ 
ly programmable private 
branch exchange (PBX) for 
telephone systems or even 
jukeboxes that tell you when 
to replace worn records. 

To be eligible, you must 
come up with a good idea, 
build it, test it, and send the 


programs in the WPUG disk 
library. For more informa¬ 
tion, write to Larry Neufeld, 
WPUG, 9-300 Enniskillen 
Ave*, Winnipeg, Manitoba 
R2V 0H9, Canada. 


File From Canada 

File, a newsletter that ex¬ 
amines ideas, processes, and 
technology in the publishing 
and direct-mail marketing in¬ 
dustries, is produced six times 
a year by Creative Data Pro¬ 
cessing of Brauch & Neville 
Associates Ltd* For further in¬ 
formation, contact Brauch & 
Neville Associates Ltd*, 3390 
Midland Ave., POB 351, 
Agincourt Post Office, Scar¬ 
borough, Ontario MIS 3B9, 
Canada* ■ 


schematic to Seeq by May 31, 
1983* Complete rules and en¬ 
try forms are available from 
local Schweber Electronics 
stores or from Seeq Technol¬ 
ogy, 1849 Fortune Dr*, San 
Jose, CA 95131, (408) 942- 
1990* 


North American 
Book Distributor 

In Dr. Michael Carter's 
review of Personal Document 
tation for Professiomhr the 
North American distributor of 
the book was not mentioned. 
(See the October 1982 BYTE, 
page 385*) It can be ordered 
from Elsevier Science Pub¬ 
lishing Co., 52 Vanderbilt 
Ave*, New York, NY 10017*■ 


Jf you woufd tike BYTE readers to know about your club or 
newsletter send the details accompanied by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications, POB 372, 
Hancock, NH 03449. Overseas groups are encouraged to par¬ 
ticipate. Please allow at least three months for your announce¬ 
ment to appear. 
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Circle 118 on inquiry card. 





































48K APPLE COMPATIBLE 
COMPUTER 


DISKETTES 


1 ¥f. warranty 
introductory Price 
Call for Availabilitv 


$595 


ALL COMPUTERS 


AppleilE ,. .$ Call 

com mod ore . 399 

Kavpro . 1&iI9 

Osborne. Call 

Sanyo MBC1000 1599 

Apple Compatible Computer . 595 

S-100 system . call for lowest price 

IBM PC . can 


IBM PC PRODUCTS 


Ast Research 

Combo Plus 64K w/clock, Par. Port, 

serial Port, software. 

Mega Plus 64K Expandable 
t0512 


Tandon 

TM10O2 Dbl side Dbl Density 


S3S9 

430 

S 249 


SVa a 8'^ DISK DRIVES 


Shugart 

SA400,40 Track. 

SABOlR.sgiSide^DblDen 

SA851R.DbfSide/DbJPen 

Tandon 

TMlOO-l,SglSide/DblDen 

TMicx^2, DPI Side/DPI Den . 

TM848'l,SglSide/DblDen. 

TM 843-2, Dbl side/DPI Den. 

Oume 

DT-S Obi Side/Dbl Den 

Siemans 3" 

FDO10(>a,SglSide/DblDen. 

Mitsubishi 

8*DblSide/DblDen. 


S 145 
, 369 

. 479 

.$ 179 
249 
369 
449 

.$ 465 

-S 209 

■ S 409 


FOR FRANKLIN & APPLE 


All Apple Products Mot Seen In mis Ad Are 
Available-Call for Guaranteed Lowest Price 

Grappier + .S11B 

Par interfaceCard acable . 49 

TG Joystick. 39 

IBK Memory Card. 44 

SOColumnCardfVlewwiaxsa.. 169 

RHFan. . . 69 

RF Modulator. 25 


UNBEATABLE PRINTER PRICING 


star Micronics 

Gemini 10 (100cpsi. ,S 355 

Cemi ni 1S (1 5" carriage). 465 

C. loth 

ProwriterS5i0AP(i20cpsJ .S 365 

ProwriterasiOACDISerial) 549 

StarwrlterFl040pu .1249 

Okidata 

Mlcrollne82A . . . . $ 599 

MicrollneB3A . 649 

MlcrolineE4P. 960 

Mtcrollnee4S. 1050 

iviicroiine92 . 509 

Nec 

Nec 8023 (price reduction). S 449 

Splnwriter^. Call 

Epson 

FXe0,160cps s 549 


CABINETS & MAINFRAMES 


DISK DRIVES 
FOR FRANKLIN & APPLE 


MONITORS 


MODEMS 


CABLES 


TERMINALS 


DISKETTE STORAGE 


No Surcharge For credit Cards 


Alt merctiandise new. we accept mc, visa, wire 

Transfer, COD Call. Certified CtiecK, P.O.'s from 
ouaiified firms. APO accepted. Shipping. 
Minimum 53,50 first 5 pounds. Tax^ California Res. 
only add 6V?% sales tax. 


Mon.-Fri. 8 a.m. to 7 p.m. 
sat, & sun. 11 a.m. to 4 p.m. 


Computer 

Components 

Unlimited 


NEW RETAIL STORE: 

11976 Aviation Blvd. 
Inglewood, CA 90304 

MAIL ORDER: 

P.O. BOX 1936 
Hawthorne, CA 90250 

ORDER DESK: 
(2131219-0808 


^ WEKVILL BEAT OR MEET 

ALL PRICES ON ALL 
PRODUCTS IN THIS MAGAZINE 


TO PLACE ORDER CALL <215) 219-0808 NOW! 


I Products Carry at least a 
90 Day warranty 


Hav(B5 

SmartModemsoo $199 

Smart Modem 1200 . 498 

Novation 

ocat.call 

Apple Cat. Call 

mBEE 

Televideo 

925C Green screen . , .S 699 

950 Detachable Keyboard. 399 

Adds 

Viewpoint 1 A, 2A,3A.can 


All packages of diskettes come with free library 
case and reinforced hub. Full 1 year warranty. 
Prices are for Packs of 10. 

514" Disks 

Sgi side/Sgi Density.S18.50/10 

SOI Side/ dBi Density. 20.50/10 

DbISide/ObI Density. 26.50/10 

8" Disks 

Sgl SIde/Sgl Density. . . $25.00/10 

SglSWe/oblDen. 29.00/10 


QT computer Systems 

DDC-e cabinet w/pwr, supply & fan 
ONLY $209.00 

DDC-8S-H Dual Cabinet w/ pwr. supply & fan 
ONLY $259.00 

MainFrame 

6 %m w/2,0“ cutouts, pwr, supply, fan, 
filter. Connector Cutouts 
ONLY S549.00 

sVa" cabinets 

Single cabinet w/pwr. supply —S 59 

Dual cabinet w/pwr supply. 89 


Rana Systems 

RanaElltet.S 285 

Rana Elite II.. . 439 

RanaEliteiii. S69 

controller... 89 

Micro sci 

A-2l35TraCB S 2<19 

Controller. 75 

Apple III Drives Available Call 

Quentin Research 

Apple Mate.S 249 

controller. 60 


Dynax 

12'Green Screen, 20MH7 . $ 109 

BMC 

12A(15MHZ) composite .84 

12EUN (20M Hz) Com posite. 129 

9191 Color composite . 279 

Taxan 

12" Green <18MH£) composite.s i29 

12* Amber (18MHZ3 Composite. 129 

RGB 1 Color . 319 

Zenith 

ZVMl2l12Xreen(15MH2) .S 94 

USI 

9"Creen(2DMHz).s 139 

12''Creen(20MHz). 139 

12" Amber I20MH2) 149 


MinlFHes-HpIdsTOOIsks.$16.50 

MaxiFlles^oidsTOOisks. 24.00 

SVA^LibraryCases .. 3.00 

8''UbrarvC:ases. 400 


SPECIALS 
OF THE MONTH 

SYa" Disk Drive 

TM100-2 Tandon 

90 Day warranty 

ONLY $249.00 

MODEM 

Smart Modem 300 

Hayes Top of the Line 

ONLY $195.00 

DRIVE FOR APPLE OR 
FRANKLIN 

Micro sci A-2 

Fully compatible 

$249.00 

PRINTER 

Gemini 10 

Same as Epson MX80FT 

$325.00 

MONITOR 

Dynax Hi-Ref Green screen 

• 20MHz • Composite 

ONLY $109.00 

USI Amber 12' 

• 1000 Lines 
• Horizontal Resolution 

$149.00 


iSMtoPrlnter. . . $ 32 

osbome CP Printer. 32 

Kaypro to Printer.. 52 

Call for all cable configurations 


















































































What's New7 


ELECTRONIC OFFICE 



Portable Computer 
with Networking Potential 


Up to 15 battery- 
powered Athena 1 por¬ 
table computers can be 
connected In a local^area 
network. This 15-pound 
machine carries 5I2K 
bytes of solid-state stor¬ 
age, dual fow-power 
NSC-800 processors run¬ 
ning CP/M, 64K bytes of 
main memory for compu¬ 
tation, 4K bytes of com- 
municatfons memory, and 
a full-sized keyboard. Its 
4-line by 80-character dis¬ 
play performs as a win¬ 
dow because it's backed 
by 24 lines of 80 char¬ 
acters held in memory. A 
5'A-inch floppy-disk drive, 
two RS-232C ports, and a 
printer port are standard. 
Expansion capabilities in¬ 
clude up to I megabyte of 
internal memory and 
space for two additional 
circuit boards. 

Athena I costs S3950. 
Address inquiries to 
Athena Computer K Elec¬ 
tronic Systems, 31952 


Camino Capistrano, San 
Juan Capistrano, CA 
92675, (714) 661-2276. 
Circle 600 on inquiry card. 


□MS-1 S Can Serve 

as Master Station 

The DMS-15 can serve 
as a master in a Hinet 
local-area network. Hinet 
can support up to 32 users 
and address as many as 
255. Manufactured by 
Digital Microsystems, and 
said to be an enhanced 
version of the portable 
Fox, DMS-15 comes with 
CP/M 2.0 and 15 mega¬ 
bytes of built-in Win¬ 
chester-disk storage [for¬ 
matted). it features DSC-3 
(Z80A) architecture, 64K 
bytes of RAM (random-ac¬ 
cess read/write memoty), 
a 9-inch display, one 
double-sided double¬ 
density 51/4 -inch floppy- 
disk drive (614K bytes), a 


Hinet interface, and four 
RS-232C serial ports. 

A list price of S7495 has 
been set for the DMS-IS. 
The software to run the 
system as the Hinet master 
station costs S500. Quan¬ 
tity discounts are offered. 
Contact Digital Microsys¬ 
tems, 1755 Embarcadero, 
Oakland, CA 94606, (415) 
532-3686. 

Circle 60 J on inquiry card. 


Three Systems 
Support 5-11 Users 

The C5002A, CS002A, 
and the Sundance 16 are 
16-bit microcomputers 
that can support 5 to 11 
users. Onyx Systems re¬ 
ports that each machine 
runs Unix System Hi. They 
will be marketed through 
OEMs (original equipment 
manufacturers), ISOs (in¬ 
dependent sales organiza¬ 
tions), and systems inte¬ 
grators. 

An integrated com¬ 
puter/workstation, the 
Sundance 16 is available 
with VT 100-type 132- or 
80-column displays. Its 
51/4-inch Winchester hard¬ 
disk storage capacities 
range from 7 to 2} mega¬ 
bytes, and 256K or 512K 
bytes of user memory with 
12 megabytes of tape 
backup storage are of¬ 
fered. Retail prices begin at 
512,990. 

The C5002A supports 
five users or devices with 
its five serial and one 
parallel port. Options in¬ 
clude 5I2K bytes of addi¬ 
tional RAM (random-ac¬ 
cess read/write memory), 
six more ports for users or 
devices, and the Omninet 


network. Prices start at 
S 10,990. 

Using its internal up¬ 
gradable option for local 
networking, the C8002A 
can support 11 users or 
devices. Mass storage is 
provided by 8-inch Win¬ 
chester drives with 20-, 
40-, or 60-megabyte 
capacities. Other features 
include 12 megabytes of 
tape backup and 256K or 
512K bytes of RAM. The 
Omninet network is avail¬ 
able as an option. The 
base price is $13,990. 

For full details, contact 
Onyx Systems Inc., 25 East 
Trimble Rd., San Jose, CA 
95131, (408) 946-6330. 
Circle 602 on inquiry card. 


Network to Connect 
Dissimilar Hosts 

Tri-Data's Netway 
Family is designed to 
create a cohesive network 
using a variety of hosts 
and workstations, regard¬ 
less of the local or remote 
protocols employed. The 
family comprises distri- 
buted-communications- 
oriented hardware and a 
multitasking/multipro¬ 
gramming network DOS, 
called NCOS. 

NNET networking soft¬ 
ware provides automatic 
alternative routing, online 
configuration from any 
workstation, and the abil¬ 
ity to manage up to 254 
processors. The NCOS 
operating system gives 
network and host trans¬ 
parency and has a user- 
friendly interface with help 
messages. It allows CP/M 
Plus to run as a task for ap¬ 
plications development. 
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Retail Showroom 

1780 West 2300 South 
Salt Lake City, Utah 84119 


Mail Orders C 

P.O.Box 26816 ^ 

Salt Lake City, Utah 84126 




qt5V4^’ mainframe 



• Pco\^is(ons tor any 2 ■ 5Vj " drives • 15 ea DB 25 cutout 

• 2 ea SO pin • 2 ea 34 pin • 1 ea Cenlmnit: * EMI liller {fused) 

• 2 AG oufttels • Avbl with 6 - Bor 12 alol moihertad • 

Power supply r+aV16A/+ 16V3A/ + 12VSA) 

OTC-MF -H MDS {8 stot MB) S720.00 

QrC-MFrMDl2(l2slOlMB) *765.00 


QT 6" MAINFRAME 



• Provtsion for any 2 - fl" drives {hard or floppy) ■ 15 ea OB 25 
cutout • 2 ea 50 pin* 2 ea 34 pin* 1 BaCentronic*EMIfiltor 
(fused) • 2 AC outlets • AubI wth 6 - B or T2 slot motharbd 

• Power supply I+eVl 6A^'+ 16V3A^ + 5V6A7^5V1A/ 

+24V6A) " 

□eek Top Version 

QTC-MF+DD8 .$000 00 

QTC-MF+DD12. $850.00 

Rack Mount Vereton 

OTC-RMF DOS . $000.00 

QTC RMF- DD12 $350 00 


QT STANDARD MAINFRAME 


• Provisions lor any 2 - SVj" drives 

• 15 ea DB 25 cutout * 2 ea 50 pin 
■ 2ea34 pin • i ea Centronic 

* EMI iHief {lused) • 2 AC outlets 
« Avbl with 6'8> 12' 1 e or 22 stol MB 

* Power supply (-r BV1 BA + 15\f3A) 

Desk Top Veraton 
QTC-MF+12 $675.00 

QTCMPt-ia $720.00 

QTC-MF+22 $800.00 

Rack Mount Verston 

QTC-RMF+12 $775.00 

OTC*RMF-^ia $520.00 

OTCRMF+22 . $900,00 


QTS-100 CARD CAGES 


• Made ol artodiied sleel * Card guides 
tor ea MB • 1 ■ indicates w^MB 

• 2 - Indicalea w/MSi i ea lan 

• 3 - fndicales w^MB + 2 ea fans 


QTC-CC4 

$20.00 

CC12 

$60.00 

CC4-1 ... 

$75.00 

GC12*1 

$165.00 

cce 

$25.00 

GC12-2 

$200.00 

cce -1 ... 

$90.00 

CC12 3 .. 

$225.00 

cce -2 

$115.00 

GC18 

*75,00 

CCS 

$35.00 

CClB^t . 

$228.00 

cca -1 .. 

$100.00 

ccie -2 

$268.00 

CC0-1 .. 

$135,00 

CClBr3 

$280.00 


QT S-100 MOTHERBOARDS 


• Silence Plus • Built m Terrmnaliorv • IEEG96 • Tanmnal 
stop for easy power cannedron 

4 Slot Molh«rt>oarele 6 Slot Mothertioiirde 

QTC-MB4BB $20.00 QTC-MB6BB $30.00 

OTC'MBAK $35.00 OTC-MBeK $50.00 

OTC'MB4A $45.00 QTC MB6A $55.00 

8 Slot Mothefboardft 12 Slot Motherboarde 

OTC-MeaBB $35.00 OTC-Mei2Be $40.00 

OTC-MB8K $55.00 QTC-Mei2K $95.00 

OTC MBSA $95.00 OTC MB12A $135.00 

iSStotVothertxurda 22 Slot MctfwrtKMrde 

OTC-MeieBB $85.00 QTC-MB 22 ae $75,00 

OTC-M01BK $t3S.0D OTC-MB22K . $150.00 

OTC'MBIBA $185.00 QTC'MB22A $200.00 



• Provisions lor2 ea 8 Ihinlinedrrves • 15 ea DB 25 cutout 
*2 ea 50 F>ln « 2 ea 34 pin • ] aa Centronic 

• EMI fitter (fused) • 2 AC OuHels 

• Power supply (+aV16A^ -5V1 A/ 24V6A) 

Cadillac VerslDn 

OTC-IMF + DD6C {6 Slot MB) $500.00 

Ford Vefiloft 

QTC.fMFH-DD6F $389,00 


QT DISK DRIVE CABINETS 



“AJI in One" Vedtoel Diek Drive Cabinet 
Few t) 2 ea or 4 ea 8' IhtoHne drive 

2) 2 ea standard 8" drtves 

3) 1 ea hard disk + f aa standard B" 

• Power supply {+ SV6A/ - 5 V1 A/ + 24 V6A) 

• Poaitive pressure fan w/ktter ■ EMI filter 

• Power interface cable for any 8" drive 

QTC- DDCaeV For 2 standard size B " drivas $325.00 

OTC ■ DDCSeT For 2 fbtoltoe 8 ' drives $325.00 

QTG-DOCaV For TeaB 'drive . $275.00 

Horizontal Diak Drive Cabinet 
For 2 ea B" stand'ard size drives 

• Ppworsupply ( + 5VeA/-5VlA/-H24V6A) 

• interface cable tor any 8' dnwe 

QTC-DDC80H. $300.00 


DISK DRIVES 


8'^ Diek Orivea 


001 n Shugart SS/OD 

$355.00 

05lRShugartDS/DO . 

$455.00 

DTfl (642} Oume DS/DD 

$465.00 

B£ST M'2a94'03 MfT DS/DD 

$409.00 

BUY feefl tor qfy price) 

M-2e96-53 MIT B" IhinHne DS/DD 

$475.08 

51k'" CHikOHvea 

TMIOO‘1 ore-51 tw IBM 

$200.00 

TMl00-2ofa-52f0flBM . 

$270.00 


QT DISK DRIVE SUB ASSEMBLY 


■ Vertical or hcrdionlal disk cabkief -1 f 'h 11"w x 20 "d 

S 'h X I7 "w x20’d 


QTC'DDS ^^0 w/2 ee SS/DD Sfemens drives $595.00 
QTC'DDS + 1 W/ f ea DSfDD MIT 2fl94-S3 ..... $695.00 
aTC-DDS+2 w/2 ea DSfDD MtT2B94-63 $1150.00 

QTC-DDS+3 w/2 ea SS/DD SO Tfl Shugart *975.00 

□TC-DBS+4 iv/2 ea DSfDD 5 " thinUna drives Si 150.00 


TERMINALS 


Teievideo 9250 . . $725.00 

Te1evldeo970 $1095.00 


MONITORS 


aMCl2A(1SMH2). $75.00 

BMC 12eV {20 MHZ) . $129.00 

BMC Color #9191 $279.00 

Sanyo 12" Green (15 MHZ) $80.00 


PRINTERS 


Slar'Gamini ... 

$355.00 

OKI -02 A (120 cps) Serial + pad 

*389.00 

OK 1 -S3A (120 cps) Serial + pad 

$649.00 

OKI WA (200 cps) Serial. 

$1079.08 

OKl-g2A(160cp9) 

$519.00 

OK1.93A(TeOcps) 

$899.00 

HEC-0O23A 

$475.00 

BESTBUY 


Toshiba P'1350 {LTR Qualfiy) 

$1575,00 

Tractor 

$295,00 

Sheet leeder 

$1095.08 


BOARD SETS ■ 


Beel Bare Boerd Set Available 

OTC-SBC 2/4 CPU 

OTC-EXP - III 255K Meinory bd 

QTC-FDC S/a Floppy disk ooniroller 

Dare Board Set . .......... $150.00 

1) I ncludes manuais 3 essembfy insiructtons 

2) Parts available 

3) Monitor A BIOS available 


QT CLOCK/CALENDAR 


Sr too or Apple • Umo in hra. min. sec • AM/PM or MiHlary 
Formal • Date in Mo., Day. Yr. Day of Week & Leap Year 
reoognition * 4 herd iniemjpte (1024 Hz. 1 Hz. t mm, 1 hr) 

• On board battery (will Iasi M mos. w/no power on) 


OTC-CCS-BB (S‘100). 

. $68.00 

QTG-CCS'K (krt) tor S-100. 

1100.00 

OTC’CCS-A (A+T} tor S-100 

$125.00 

QTC CCA-BB (tor Apple} 

$40,00 

QTC-CCA-AfIbr Apple} 

$125.00 

CPU BOARDS 

QTC-Sac 2/4 BB 

$50.00 

QTC-SBC 2/4A A+T 

$265.00 

QTCZ+eOBB. 

$28.00 

Teleleh FDC4 A^^T 

$595.00 

Teleiak Systomasfer Ai-T 

$895.00 

MEMORY BOARDS 

DYNAMIC (e4K/256K tw 1 MEG) 


OTC-EXP-nlllBareBd 

*65.00 

OTC-EXP + 1II64KA+T 

$450.00 

STATIC 


S-RAM64KBB 

$60.00 

S‘RAM64A-kT 

$349.08 

S RAM t2BK A-i-T {Fuity fFFFfiSfi) .. 

$895,00 

1 I/O 

OTC I/O + aa 2 SBR 3 PAD 

$60.00 

QTC-I/O-kA+T 

$340.00 

OTC ADAADAConvBriflf A+T . , 

$375,88 

OTC-Dual GPlB-4a8 l£EE 488 intarface bd A $475,00 

DISKETTES 

SYi” soft sector (for Apple} 

$17.00 tor to 

J yr wairanty ■ arith huh ring 


5Vi' soft sector DS/DD 

$24.00 tor ID 

SVd" plastic kbrary case *2.50 h. $20.00 lor ID 

Flip tile Storage case (stor&s 70 rii^eftos) 

$1900ea 

APPLE CORNER 

MicrD'SClDrIve 

$269.00 

w/controfler . 

add $79.00 

Rana Elit# 1 . . . . 

$299.00 

Rana Elite II. . . 

$439.00 

HanaENtelll. . 

$568.00 

Rana Corftrofter 

*99.00 

OT Apple Compatible Drive 

$235.00 




In Continental U.S. 

( 800 ) 545-2633 


Inside Utah 

( 801 ) 972-4848 


We accept cash, checks, credit cards, ck Purchase Orders from qjaiiSed firms and instituiHons Minimum 
prepaid order $15.00 Expon cusolmersouiside (he U S or Canada please add f a*c to alt prices Pnen 
and avBitahiiiiy tubfeci to change without notte* Shipping and handling charges wta UPS Grourto 
50c/fb UPS Air Si OO/lb mtoirtium charge $3.00 

Circle 210 on inquiry card 




































What's New7 


NCOS is standard; NNET 
costs $500. 

Netway hardware is 
built around the Netway 
200 communications pro¬ 
cessor. It supports up to 32 
workstations and host 
ports and renders remote 
and local networking facil¬ 
ities. System architecture 
includes multiple-DMA. an 
800K-byte floppy-disk 
drive, a Centronics parallel 
printer port, and six serial 
I/O ports that support 
asynchronous, bisynchro¬ 
nous, and bit-oriented pro¬ 
tocols. The single-unit 
price is $6880. Integrated 
10- or 15-megabyte Win¬ 
chester drives are avail¬ 
able. 

Additional hardware 
elements include a 
Z80-based device-interface 
processor with 64K bytes 
of memory and a local net¬ 
work interface, composed 
of a shielded cable and an 
RJ-11 connector. Prices 
range from $200 to $420. 

A host of other hard¬ 
ware and interface mod¬ 
ules are available as op¬ 
tions. For details on possi¬ 
ble configurations, contact 
Tri-Data. 505 East Middle- 
field Rd., Mountain View, 
CA 94043, (415) 969- 
3700. 

Circle 603 on inquiry card. 


CDi Creates Office 
Systems 
Environments 

Computer Develop¬ 
ment Inc. (CDI) will design 
and support an office com¬ 
munications system to 
your specific needs. Major 
components of CDl's 
modular approach to elec¬ 


tronic communications in¬ 
clude the Elertronic Tele¬ 
communications (ET) 
System 3000 family of 
portable microcomputers 
and the Voice Com soft¬ 
ware package. 

The System 3000 has a 
built-in microprocessor- 
controlled modem that 
comes with full communi¬ 
cations software, soft- 
ware-controlled answer/ 
originate modes. Touch- 
Tone and rotary-pulse 
auto-dialers, variable 300- 
to 1200-bps (bit-per-sec- 
ond) data rates, half-and 
full-duplex operation, in¬ 
teractive vocal and data 
communications abilities, 
and an error detection/cor¬ 
rection protocol that auto¬ 
matically detects and cor¬ 
rects mistakes occurring 
during transmission. 

Unlimited voice and 
data communications over 
ordinary telephone lines 
are achieved by Voice 
Com, which features 
single-keystroke operation 
and permits a document 
to be created, discussed, 
and edited simultaneously 
on all terminals online. It’s 
part of the Commail elec¬ 
tronic mail system. Com¬ 
mail also includes a com¬ 
munications system man¬ 
agement program and a 
call handler/telephone link 
controller. 

Basic ET System 3000 
hardware is made up of 
dual Z80 processors, 64K 
bytes of RAM (random-ac¬ 
cess read/write memory), 
a 12-inch nonglare green- 
phosphor display, and a 
72-key keyboard with a 
separate numeric/cursor 
control pad and 8 user- 
programmable function 
keys. Built-in diagnostics. 


CP/M. and a Help key are 
supplied. Software in¬ 
cludes BASIC, COBOL, 
Supercalc, and applica¬ 
tions packages. 

Many options can be 
connected to the System 
3000, including intelligent 
modems, mathematics 
and high-speed pro¬ 
cessors, and floppy- and 
hard-disk drives. For com¬ 
plete details on available 
systems and services, con¬ 
tact. CDI, Suite 200, 6700 
Southwest 105th. Beaver¬ 
ton, OR 97005, (800) 
547-1831; in Oregon, 
(503) 646-1599. 

Circle 604 on inquiry card. 


Integrated Office 
System 

lOAS (integrated office 
automation system) is an- 
integrated set of software 
modules for computers 
running MS-DOS, such as 
the IBM Personal Com¬ 
puter. Produced by Micro 
Architea. the lOAS line 
comprises a database 
manager, an applications 
system, and a word pro¬ 
cessor with a full-screen 
editor. Among the mod¬ 
ules is the Exec-I executive 
information system. It's 
made up of seven applica¬ 
tions; appointment, stock 
security, mailing list, check 
writer, personal finance, 
personal inventory, and 
memo. A graphics module 
and a spreadsheet inter¬ 
face are planned. 

The lOAS system re¬ 
quires 3 dual-disk or a 
hard-disk system, mono¬ 
chrome display, 64K bytes 
of memory (94K bytes for 


the word processor), and 
a 132-column printer. 
Each module is sold sepa¬ 
rately, and prices range 
from $98 to $398. A 25 % 
discount is allowed after 
the first module is pur¬ 
chased. For ordering infor¬ 
mation, contact Micro Ar¬ 
chitect Inc., 96 Dothan St.. 
Arlington, MA 02174, 
(617) 643-4713. 

Circle 605 on inquiry card. 


Database System 
Has Unique 
Zoom Function 

Powerbase is an easy- 
to-use relational database 
management system from 
GMS Systems Inc. Power- 
base has a unique Zoom 
feature that lets you zero 
in on any information 
within the database and 
show the detailed com¬ 
ponents of that informa¬ 
tion up to 16 levels deep. 
Designed for IBM Personal 
Computers running PC- 
DOS, Powerbase offers a 
fast search, sort, and select 
feature, user-defined 
screens for data entry, 
user-specified reports, 
special keys for "sounds 
like" retrieval, a front-end 
editor, and the ability to 
handle arithmetic expres¬ 
sions written in algebraic 
form. As many as 65,OCW 
records of 1760 bytes 
each can be accommo¬ 
dated. and each record 
can hold up to 32 fields of 
80 characters. All files are 
random access by means 
of B-tree structure. 

This system comes with 
daily planner, financial/in¬ 
surance record inventory. 
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expense reporting, and 
telephone/mailing list di¬ 
rectory applications pro¬ 
grams. It requires I28K 
bytes of memory, PC- 
DOS, two 160K-byte 
floppy-disk drives or a hard 
disk, a cursor-addressable 
terminal, and an 80-col- 
umn printer. It costs S475, 
including user and refer¬ 
ence manuals. Contact 
QMS Systems Inc., 12 
West 37th St, New York. 
NY 10018. (212) 947- 
3590. 

Circle 606 on inquiry card. 


Low-Cost Network 

EXO Corporation re¬ 
ports that a fully functional 
network system can be 
achieved at a low cost 
with its Avalanche com¬ 
puter and EXO/Net, an 
enhanced version of 
CP/Net. The EXO system 
is a distributed network 
with sharing of disks, pro¬ 
grams, databases, and 
printers, as well as full 
communications abilities. 
It supports up to 31 sta¬ 
tions and one file server 
per channel. Individual 
computers in the network 
operate under CP/M 
when equipped with local 
disk storage. Stations are 
connected to a single 
twisted-pair cable up to 
4000 feet long. The data 
rate is 800,000 bps (bits 
per second). Interfaces for 
other protocols to allow 
users access to main¬ 
frames and external data¬ 
bases are under develop¬ 
ment. 

The file server runs the 
multitasking MP/M II oper¬ 


ating system, which offers 
real-time capabilities and 
file protection with pass¬ 
word access. Accounting, 
word processing, text 
editing, utilities, and elec¬ 
tronic mail programs come 
standard. 

The Avalanche is a 
single-board Z80A com¬ 
puter with 64K bytes of 
RAM (random-access 
read/write memory), RS- 
232C and RS-422A ports, 
and two parallel Cen¬ 
tronics ports. It costs $595. 
A version with a floppy- 
disk controller for up to 
four 5'A- or 8-inch disk 
drives sells for $795. For 
$ 1795. the Avalanche can 
be purchased with a 
separate hard-disk con¬ 
troller board. These prod¬ 
ucts are supplied with in¬ 
tegral voltage regulators 
for OEM (original equip¬ 
ment manufacturer) ap¬ 
plications. Contact EXO 
Corp., 1265 Montecito 
Ave., Mountain View, CA 
94043, (415) 969-8624. 
Circle 607 on inquiry card. 


Sion. Two thousand feet 
of cable can support up to 
32 cluster boxes for a total 
of 128 systems. 

Applenet will employ 
baseband bus architecture 
with carrier-sense multiple 
access with collision detec¬ 
tion (CSMA C/D) to avoid 
data loss during commu¬ 
nication. All network com¬ 
ponents are located on an 
interface card that plugs 


into the computer. The 
Applenet, which will use 
the Xerox Network Sys¬ 
tems (XNS) protocol, will 
be sold through Apple 
dealers and Apple's Na¬ 
tional Accounts program. 
For full details, contact 
Apple Computer Inc., 
20525 Mariani Ave., Cu¬ 
pertino, CA 95014, (408) 
973-3019. 

Circle 608 on inquiry card. 



Apple Nets Local 

Network Scheme 

Apple Computer plans 
to market the Applenet, 
which will electronically 
link Lisa and Apple ll/lll 
computers so that they 
can exchange information 
and share central files. 
Network connections will 
be a drop cable and a 
cluster box supporting up 
to four computers. For 
large networks, cluster 
boxes can be connected 
to a twin axial network 
cable capable of 1 million- 
bit-per-second transmis- 


HP's First 16-Blt 
Personal Computer 


The HP Series 200 
Model 16 is Hewlett-Pack¬ 
ard’s first 16-bit personal 
computer. The Model 16 
will be sold through direct 
sales and retail computer 
stores. Based on the 
Motorola MC68000 micro¬ 
processor, the Model 16 
offers an 8-MHz' system 
clock and a choice of 
3i/2-inch micro-floppy-disk 
drives. It has a 9-inch 
display, a detached ASCII 
keyboard, 128K bytes of 
main memory, graphics 
capabilities, and built-in 
parallel and serial inter¬ 



faces. The video screen 
features an 80-character 
by 25-line display format 
with a resolution of 300 
by 400 pixels. Its keyboard 
is outfitted with five user- 
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definable softkeys (ten 
with shift) and a rotary 
control knob for rapid pro^ 
gram editing^ cursor posf 
tioning. and analog con¬ 
trol of instruments. The 
Model ? 6 can be linked in 
a network that shares disk 
drives and printers. 

Three languages are 
available for the Model 16: 
BASIC, HPL, and Pascal 
HP BASIC includes such 
enhancements as subpro¬ 
grams. multidimensional 
arrays, unified I/O and 
mass storage, labeled 
common blocks, and ex¬ 
ternal program control 
Application packages 
cover computer-aided 
engineering tools, mathe¬ 


matics modules, and busi¬ 
ness aids. The company is 
investigating the possibility 
of offering Digital Re¬ 
search's CP/M operating 
system on the Model ^6 
and plans to provide its 
own version of the Unix 
operating system in the 
future. 

Among the Model 16 
options are a tilt-and- 
swivel display accessory 
and a dual micro-floppy 
drive. Including the pro¬ 
cessor. display, keyboard, 
and 1ZSK b3rte5 of mem¬ 
ory, this system costs 
S3650. Contact your local 
Hewlett-Packard sales of¬ 
fice for complete details. 
Circle 609 on inquiry card. 


mentations of FORTRAN 
77. RM/COBOL. Pascal, 
and SMC BASIC are sup¬ 
ported. Business applica¬ 
tions software to run with 
the 3300 Includes a data¬ 
base-management system, 
an electronic spreadsheet, 
and word-processing pack¬ 
ages. 

The standard eight-user 
3300 comes with an in¬ 
tegral 514-inch 33-mega¬ 
byte Winchester hard-disk 
drive and lists for S9600. A 
two-user version with 12 
megabytes of Winchester 
storage costs $7800, For 
multitasking, multiuser ap¬ 
plications. the Codata 
3300 can be purchased 
with an B-inch 84-mega¬ 
byte Winchester drive for 
SI3.500. Contact Codata 
Systems Corp,. 285 North 
Wolfe Rd.. Sunnyvale. CA 
94086, (800) 521-6543; in 
California, (800) 221-2265. 
Circle 6JO on inquiry card. 



16-Blt Computer 
Costs Less Than 
5100 

The TI-99/2 Basic Com¬ 
puter from Texas Instru¬ 
ments may be the first 
16-bit computer for less 
than S100. Targeted at the 
technical enthusiast, 
engineer, and student, the 
TJ-99/2 has a standard 
typewriter-like keyboard. 



68000 Unix-based System 
Uses Multibus Architecture 


The Codata 3300 is an 
MC68000 Unix-based 
microcomputer from 
Codata Systems Corpora¬ 
tion. This system comes 
with 320K bytes of parity- 
protected RAM [random- 
access read/write mem¬ 
ory). expandable to 1.5 
megabytes with memory 
management. Its Multibus 
architecture supports a 
variety of mass-storage 
configurations. Backup 


data storage is available 
through quad-density flop¬ 
py disks, cartridge tape, or 
9-track tape drives. 

All the software and pro¬ 
gram m In g languages 
developed for the Codata 
CTW-300 computer are 
fully compatible with the 
3300, These include 
APL,68000. a BASIC-Pius- 
compatible interpreter, and 
Unisis, Codata's Unix 
superset. Standard imple- 


4.2K bytes of RAM (ran¬ 
dom-access read/write 
memory) that can be ex¬ 
panded to 36,2K bytes, a 
built-in RF [radio frequen¬ 
cy) modulator, and mono¬ 
chrome display capabil¬ 
ities. For expansion, this 
system is equipped with a 
rear-panel peripheral inter¬ 
face connector for a varie¬ 
ty of units especially 
designed for it. including 
an RS-232C interface, a 
digital tape drive, and a 
four-color printer/plotter. 
Later this year. Texas In¬ 
struments plans to release 
other peripherals, such as 
modems, printers, a wand 
input device, and a black- 
and-white monitor. 

The TI-99/2 uses soft¬ 
ware on solid-state car¬ 
tridges and cassettes. In¬ 
itially. two cartridges are 
available: 'Team to Pro¬ 
gram" and "Learn to Pro¬ 
gram BASIC," In addition, 
20 cassette-based pro¬ 
grams covering education, 
personal management, 
and entertainment are 
scheduled for introduction 
this quarter. The sug¬ 
gested retail price of each 
cartridge Is 519.95, and 
most cassette-based pro¬ 
grams cost $9,95. 

The Ti-99/2 comes with 
a video cable and antenna 
switch for connection to 
any television, an interface 
cable that hooks directly to 
a cassette-tape player, an 
AC adapter, a user's 
manual, and a demonstra¬ 
tion cassette. It costs 
$99.95. For details, con¬ 
tact Texas Instruments 
Inc.. Consumer Relations 
Department. POB 10508. 
M/S 5828, Lubbock. TX 
79408, (800) 858-4565. 
Circle 611 on inquiry card. 


528 May 1903 © BYTE Publicationi Inc 

























What's New? 


PERIPHERALS 



Color Monitor with 

A color monitor for per¬ 
sonal and business com¬ 
puters featuring a non- 
gfare screen, the Color-1 
Plus is manufactured by 
Amdek Corporation. The 
13-inch Color-1 Plus has a 
line resolution of 260 
(horizontal) and 300 (ver¬ 
tical). It accepts a com¬ 
posite-video signal and 
comes with front compart¬ 
ment controls, a built-in 
audio amplifier, and a car¬ 
rying handle. The Color-1 


Headset for Privacy 

Plus is supplied with a 
headset for private opera¬ 
tion. The unit's speaker 
automatically shuts off 
when the headset is con¬ 
nected. 

The Color-1 Plus costs 
$449. For more informa¬ 
tion, contact Amdek 
Corp., Marketing Depart¬ 
ment, 2201 Lively Blvd., 
Elk Grove Village. IL 
60007, (312) 364-1 ISO. 
Circle 612 on inquiry card. 


Video Board Displays 
Uppercase/Lowercase In 80 by 25 Format 


The 82-018 stand-alone 
video-terminal board from 
John Bell Engineering dis¬ 
plays 80 columns by 25 
lines of uppercase and 
lowercase characters. This 
video board uses a 6502 
microprocessor and has 
RS-232C I/O lines for direct 
connection to a computer 
or modem. The 82-018 
transfers data at rates 


ranging from 110 to 9600 
bps (bits per second) 
through switch-selectable 
RS-232C lines. An on¬ 
board UART (universal 
asynchronous receiver/ 
transmitter) is controlled 
by a five-position DIP 
(dual-inline pin) switch. 
Hardware features include 
4K bytes of 6116-type 
RAM (random-access 


read/write memory), 2716 
EPROMs (erasable pro¬ 
grammable read-only 
memories) for character 
generation and video pro¬ 
gram control, a 6545-1 
display controller, an 
interrupt-driven seriai input 
port, and a 1500-characrer 
buffer. Power require¬ 
ments are + 5 V (volts) at 
700 mA (milliamperes), 
-I- 12 V at 50 mA, and 
- 12 V at 50 mA, 

The 82-018 requires a 
parallel ASCII keyboard, a 
standard NTSC (National 
Television Standard Code) 
monitor, and power sup¬ 
ply. It can be purchased 
fully assembled and tested 
for $199.95 or as a bare 
board with EPROMs and 
crystal for $89.95. Ship¬ 
ping and handling fees are 
additional. Complete 
source listings are included 
in the documentation. 
Both versions are available 
directly from John Bell En¬ 
gineering Inc., i014 Cen¬ 
ter St., San Carlos, CA 
94070, (415) 592-8411, 
Circle 613 on inquiry card. 


Hard Disk for APC 

NEC Information Sys¬ 
tems Is marketing a 
12-megabyte hard-disk 
subsystem for its Ad¬ 
vanced Personal Com¬ 
puter, This high-perform¬ 
ance 5 W-inch drive stores 
9,27 megabytes of format¬ 
ted data and transfers data 
at a rate of 500K bytes per 
second, Track-to-track 
head movement time is 
120 ms (milliseconds) and 
the access time averages 
130 ms. The rotation rate 
is 3000 revolutions per 


minute. This system's 
hardware features a direct- 
drive DC spindle motor, 
microprocessor controls, 
and LSI [large-scale inte¬ 
gration) circuits. Mean 
time between failures is 
12,000 power-on hours. It 
measures inches high 
by 9% inches wide by 15 
inches deep. 

The APC hard-disk sub¬ 
system costs $2798. The 
16-bit APC computer is 
8086-compatible and sup¬ 
ports CP/M-86, MS-DOS, 
and the UCSD p-System. 
Address inquiries to NEC 
Information Systems Inc., 
5 Militia Dr., Lexington, 
MA 02173, (617) 862- 
3120. 

Circle 614 on Inquiry card. 


Combination Cards 
for IBM PC 

The XPR Series of Multi¬ 
function Combination 
Cards for the IBM Personal 
Computer can be equipped 
with a parallel port, a serial 
RS-232C port, a clock/cal¬ 
endar with battery back¬ 
up, or all three functions. 
The parallel port comes 
with required hardware 
and connectors for use as 
either a printer or as a SASI 
(Shugart Associates Stan¬ 
dard Interface) hard-disk 
interface. The serial port, 
with a DB25 connector, 
can be used as COM I or 
COM2. Both ports can be 
individually disabled. The 
clock/calendar option, 
coupled with its compan¬ 
ion software, automatical¬ 
ly provides current time 
and date information to 
the PC. The XPR comes on 
a single printed-circuit 


May 1983 © BYTE Publications Inc 529 





















What's New7 


board and with up to 
256K bytes of memory. 

The XPR (s supplied with 
installation and reference 
manuals, internal cabling, 
connectors, mounting 
hardware, and a diagnos¬ 
tic disk. Prices range from 
$350 to $650 for one op¬ 
tion and 64K to 256K 


bytes of memory. Your 
second option costs $45; 
the third is $30. Quantity 
and dealer discounts are 
available. Contact IDE As¬ 
sociates, 44 Mall Rd., Bur¬ 
lington, MA 01803, (617) 
272-7360. 

Circle 615 on inquiry card. 



Superta Iking IBM Personal Computers 


Mountain Computer's 
Superta Iker II gives your 
IBM Personal Computer a 
vocal outlet. Sound enters 
the Supertalker through a 
rfiicrophone and is then 
digitized and stored on a 
floppy disk for playback 
through a loudspeaker or 
the PC's speaker. This 
plug-in board is said to re¬ 
produce a human voice in 
a manner similar to an 
audio tape recorder, pro¬ 
viding inflection not possi¬ 
ble with voice synthe¬ 
sizers. A single floppy disk 


can record up to 2 minutes 
of phrases or sentences, 
and voice output can be 
accessed with Super¬ 
talker's software or by 
user-developed BASIC pro¬ 
grams. 

A data-compression 
technique minimizes disk- 
storage requirements. 
Three digitizing rates, 
ranging from 2K to 4K 
bytes per second, control 
the quality of reproduc¬ 
tion, and the volume is 
cohtrolled by software or 
with a built-in control 


knob. Frequency response 
is 300 to 3000 Hz. 

Supertalker requires a 
64K-byte IBM PC and a 
single disk drive. It comes 
with menu-driven soft¬ 
ware for creating and 
editing phrases, 32K bytes 
of RAM (random-access 
read/write memory), a 
loudspeaker, and a micro¬ 
phone. Supertalker II costs 
$565 and is available at 
Mountain Computer retail 
stores. Mountain Com¬ 
puter Inc. is located at 300 
El Pueblo Rd.. Scotts 
Valley, CA 95066. (408) 
438-6650. 

Circle 617 on inquiry card. 



Winchester Storage 

for Apple and PC 

Xiten Systems is offering 
an 11.3-megabyte Win¬ 
chester-disk subsystem for 
Apple ll/lle and IBM Per¬ 
sonal Computers through 
a select network of IBM 
and Apple dealers. The 
Gallium 10 stores 14.4 
megabytes of unformatted 
data and can be partition¬ 
ed for DOS 3.3, CP/M, and 
Pascai when used with 
Apple computers. For the 
PC, It can operate under 
PC-DOS or CP/M-86. Its 
cabinet and power supply 
can support two Winches¬ 
ter-disk drives (28.8 mega¬ 
bytes total storage), and its 
controller can handle four 
drives in two cabinets 


(57.6 megabytes total). 
For the location of the 
dealer nearest you, or for 
more information, contact 
Xiten Systems, 16815 
Hawthorne Blvd., Lawn¬ 
dale, CA 90260, (213) 
370-3966. 

Circle 618 on inquiry card. 


Voice-Response Unit 
with Modem 

A low-speed modem 
now complements the 
single-board interactive 
voice-response unit for 
Apple II from Vynet Cor¬ 
poration. The basic ele¬ 
ment of the response unit, 
the V101 -A Interactive 
Telephone Interface 
board, is designed to plug 
into an Apple peripheral 
slot and connect directly 
to the telephone network. 
It can answer on ring and 
dial and detect Touch- 
Tone signals. With this 
unit, users can call or be 
called by a computer and 
respond with Touch-Tone 
signals to computer in¬ 
quiries for modifying pro¬ 
gram flow or updating the 
database, without termin¬ 
als or dedicated lines. A set 
of 20 routines, resident in 
ROM (read-only memory), 
preprograms all funaions 
to control interface hard¬ 
ware. Voice-response cap¬ 
abilities are provided by 
the V200-VSM (voice-syn¬ 
thesizer module). The 
V2C)0-VSM. an LPC (lin¬ 
ear-predictive coding) 
based unit, comes with a 
300-word vocabulary on 
disk; a 1300-word option 
is available. 

The modem option con¬ 
sists of the V103-A 
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motherboard and the 
\/200-LSM (low-speed mo¬ 
dem). The VJ03-A fastens 
into a slot on the Apple 
and is cable-connected to 
the VIOI-A. The V200- 
LSM provides 300-bps (bit- 
per-second), Beli 103-com¬ 
patible half- or full-duplex 
data-communications abil¬ 
ities. In systems equipped 
with both the \/200-VSM 
and the V200-LSM, the 
VlOl-A permits voice and 
data communications to 
share a single telephone 
line. 

System software comes 
in Applesoft, Pascal, or 
CP/M formats. The 
V10)-A costs S295, and 
the VI03-A is S 19.95. 
Both the V200-VSM and 
the V200-LSM are SI49. 
Contact Vynet Corp., 
I60B Albright Way, Los 
Gatos, CA 95030, (406) 
370-0555. For an online 
demonstration, call (800) 
538-7002 or (408) 370- 
9764. 

Circle 619 on inquiry card. 


PUBLICATIONS 


Tfmex/Stnclair 

Sourcebook 

The Timex/Stnclair 
Sourcebook is a direaory 
of more than 600 pro¬ 
grams, hardware acces¬ 
sories, add-on memories, 
and books for Timex and 
Sinclair computers. Pro¬ 
duced by Micro Design 
Concepts, the Source- 
book lists and describes 
mail-order products from 
almost 160 sources. Each 
listing provides such facts 
as program highlights, 
type of media, minimum 


system configuration, 
price, and ordering infor¬ 
mation. The entries are 
organized by category; 
games, education, 
business, home/personal 
use, hardware, and 
books/catalog. 

The 96-page Trmex/Srn- 
clair Sourcebook costs 
S6,95. plus S 1.25 postage 
and handling; S2.50 
postage and handling out¬ 
side the U. S. It’s available 
from Micro Design Con¬ 
cepts, Department F, FOB 
280, Carrollton, TX 
75006. 

Circle 620 on inquiry card. 


Report Studies 
Electronic 
Typewriters 

Seybold Publications 
has released a compara¬ 
tive study entitled Elec¬ 
tronic Typewriters; Get¬ 
ting Started for Less Than 
S2000. This analysis of the 
major products on the 
electronic typewriter mar¬ 
ket covers such manu¬ 
facturers as IBM, Xerox, 
Exxon, Olivetti, Olympia, 
and Royal. A discussion of 
the role of the electronic 
typewriter in the auto¬ 
mated office, a summay 
of functions available, a 
glossay of terms, and a 
comparison chart of model 
features are included. 

For subscribers of the 
Seybold Report on Office 
Systems, this report costs 
S75; nonsubscribers pay 
S100. Order it directly 
from Seybold Publications 
Inc., POB 644. Media, PA 
19063, (215) 565-2480. 
Circle 621 on inquiry card. 


Directory Covers 
Products for IBM 

The Directory of Inde¬ 
pendent IBM Personal 
Computer Hardware and 
Software from Infopro is a 
comprehensive buyer's 
guide of soRware and hard¬ 
ware developed for the 
IBM Personal Computer. It 
contains descriptions and 
evaluations of more than 
400 products and provides 
the addresses and tele¬ 
phone numbers of alt the 
vendors profiled. All the 
software in the directoy 
runs under the PC-DOS 
operating system. 

This directory costs 
S29.95. It's available at 
participating dealers or 
direaly from Infopro Inc., 
POB 22, Bensalem, PA 
19020, (215) 750-1023. 
Circle 622 on inquiry card. 


Win at Home 
Video Games 

How to Win at Home 
Video Games analyzes 70 
home-video games step 
by step so that you can 
develop game-winning 
strategies. It covers such 
games as Adventure, 
Donkey Kong, and Utopia 
designed for Atari, Intellivl- 
sion, Odyssey 2, and 
Colecovision game sys¬ 
tems. Descriptions and 
buying guide information 
are included. 

This 4-color, 64-page 
book by the editors of 
Consumer Guide maga¬ 
zine costs S3.98. It's pub¬ 
lished by Beekman House 
and distributed by Crown 
Publishers, One Park Ave., 
New York, NY 10016. 
Circle 644 on inquiry card. 


Guide Spans 
Databases 

The current edition of 
the Directory of Online In¬ 
formation Resources 
covers more than 720 
databases up and running 
in North America. This 
guide has subject, vendor, 
and producer indices, ad¬ 
dress and tefephone infor¬ 
mation for all database 
producers and vendors, 
and database price infor¬ 
mation. It's completely 
revised semiannually. 

Single copies of the di¬ 
rectoy costs S22.50, plus 
SI.50 postage and han¬ 
dling. A subscription price 
of S60 (four issues) is 
available. To order, con¬ 
tact the CSG Press, 1)30) 
Rockville Pike, Kensington, 
MD 20895, (301) 881- 
9400. 

Circle 623 on inquiry card. 


SOFTWARE 


Suspended Joins 
Interlogic Line 

(nfocom has announced 
Suspended, the sixth game 
in the Interlogic product 
line . Suspended joins such 
adventure games as Dead¬ 
line, Starcross, and the 
Zork trilogy. Interlogic 
games are highly interac¬ 
tive and feature a pro¬ 
gramming language that 
permits complete sentence 
communication between 
player and computer. The 
games run on virtually any 
computer, including DEC 
Rainbow, Tl Professional 
Computers, Osborne I, 
NEC APC, and 8-inch 
CP/M-based systems. 
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In Suspended, you and 
your six robot assistants 
must rescue the popula- 
tion of a planet deep in 
outer space. While in a 
limited state of cryogenic 
suspension, you must re¬ 
pair damage on the planet 
with your robots. The 
robots, which can act for 
you independently of one 
another, can be sent to dif¬ 
ferent locations and make 
subsequent moves. Sus¬ 
pended is the first Inter- 
logic game to have a func¬ 
tional game board with 
movable pieces. Estimated 
playing time is 30 hours. 

Suspended, which was 
released early last month, 
is the brainchild of Michael 
Berlyn. it costs S49.95 and 
is marketed through soft¬ 
ware distributors, major 
retail stores, and personal- 
computer manufacturers. 
Infocom Inc. has its head¬ 
quarters at 55 Wheeler St., 
Cambridge, MA 02 J 38, 
(617) 492-1031, 

Circle 624 on inquiry card. 


Commodore 64 
Accounting System 

Info-Designs has repro¬ 
grammed its Management 
Accounting System for the 
Commodore 64 computer. 
Currently, five modules 
are available: Accounts 
Receivable/Billing, Ac¬ 
counts Payable/Check¬ 
writing, General Ledger, 
Inventory Control, and 
Payroll, These programs 
work with one or two 
Commodore 154! single¬ 
disk drives and a matrix 
printer. They cost S) 99 
each and are marketed 


through more than 600 
Commodore dealers na¬ 
tionwide. An electronic 
staff-scheduling and ap¬ 
pointment handler pro¬ 
gram, called the Electronic 
Calendar, will be available 
in June. For full dealer and 
end-user information, con¬ 
tact your local Com¬ 
modore regional office or 
Info-Designs Inc., 6905 
Telegraph Rd., Birming¬ 
ham, Ml 48010. (313) 
540-4010, 

Circle 625 on inquiry card. 


Access 

8086 Development 
Software 

Genesis Microsystems' 
Access lets you run Intel 
Series-Ill 8086 develop¬ 
ment software on your 
Compaq or IBM Personal 
Computer at a substantial 
cost savings. A version for 
systems running CP/M-86 
is also available. With Ac¬ 
cess, your computer can 
run such software as 
PL/M-86, FORTRAN-86, 
and Pascal-86. Access pro¬ 
vides you with an oper¬ 
ating system adapter pro¬ 
gram and a data link pro¬ 
gram for transferring files 
between your computer 
and Intel Series-ll/lll sys¬ 
tems. A program that con¬ 
nects your computer to In¬ 
tel's 957A debugger for 
downloading programs to 
your system is also 
available. It costs S450. 

For a complete 8086 de¬ 
velopment system, the 
manufacturer recom¬ 
mends a I28K-byte com¬ 
puter with MS-DOS, two 
320K-byte floppy-disk 
drives (or a hard disk), a 


monochrome display, and 
a text editor. Access costs 
S950 and can be ordered 
directly from the manufac¬ 
turer. For benchmark and 
price comparisons, contact 
Genesis Microsystems, 
POB 70280, Sunnyvale, 
CA 94086, (408) 241- 
3727. 

Circle 626 on inquiry card. 


High-Ouallty Text 
Processor 

The print quality of the 
Incredible Text Printer (ITP) 
from Datamed Research is 
said to be equivalent to 
the best stand-alone word 
processors and to exceed 
that of any other text pro¬ 
cessor. ITP has extensive, 
built-in automatic text-for¬ 
matting capabilities and a 
series of menus to help 
you set up printing for¬ 
mats. Among its text¬ 
formatting options are un¬ 
derlining, boldface, sub¬ 
script, superscript, variable 
character widths, tab and 
line drawing, and table 
and figure relocation. ITP 
automatically hyphenates 
words at the end of the 
line, creates indexes and 
tables of contents, and 
numbers sections, tables, 
and figures. It gives you 
extensive control over 
headings, subheadings, 
and footers, including cen¬ 
tered and left and right jus¬ 
tified fields. With this sys¬ 
tem, you can insert files 
from within other files, 
add pages, and generate 
personalized form letters or 
customized text from 
name and address files or 
entered from the console. 
Other features include 


run-time entry of text or in¬ 
structions from the con¬ 
sole. 

ITP runs on UCSD Pas¬ 
cal-compatible systems. It 
requires 56K bytes of 
memory, two floppy-disk 
drives or a hard disk, an 
external text editor, and a 
24-line by 80-character 
display monitor. It costs 
S249, which includes six 
months of free updates. A 
demonstration disk can be 
purchased for S60, and 
the manual alone is S30. 
Dealer terms are available. 
Datamed Research Inc. is 
located at ! 433 Rosco- 
mare Rd., Los Angeles, CA 
90077, (213) 472-8825. 
Circle 627 on inquiry card. 


User-Friendly 

Spreadsheet 

The Timberline Spread¬ 
sheet is said to be a user- 
friendly system designed 
for small businesses with 
no prior computer exper¬ 
ience. Timberline features 
an array of statistical calcu¬ 
lation capabilities and six 
conditional statements for 
developing reports based 
on changing financial pa¬ 
rameters. Conditional 
statements allow almost 
any set of conditions to be 
entered into the spread¬ 
sheet ih an If. . . Then for¬ 
mat. While it offers tradi¬ 
tional financial calcu¬ 
lations, Timberline is also 
flexible enough to calcu¬ 
late such equations as net 
present value and internal 
rate of return. Statistical 
calculations include linear 
regression, correlation co¬ 
efficients, dependent vari- 
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able, analysis independent 
variable, and standard 
deviation. 

The Timberline Spread¬ 
sheet's double-window 
display lets you view sepa¬ 
rate areas on the work¬ 
sheet. Its editing function, 
based on user-definable 
commands, pernnits rows 
and columns to be in¬ 
serted, deleted, or moved. 
Rows can also be sorted 
by alphabetic or numeric 
information, and blocks of 
data can be moved. 

This package will run on 
computers using the 
UCSD p-System with a 
minimum of 64K bytes of 
memory and two floppy- 
disk drives. The Timberline 
Spreadsheet costs S395 
and can be purchased fac¬ 
tory-direct from Timberiine 
Systems Inc.. 10550 South¬ 
west Alien Blvd.. Beaver¬ 
ton, OR 97005, (503) 643- 
9461. 

Circle 628 on inquiry card. 


CP/M Graphics 
Conforms to GKS, 
VDI Standards 

Digital Research de¬ 
signed CP/M Graphics ar¬ 
chitecture with standard 
interfaces at the program¬ 
mer and device levels. The 
programmer interface con¬ 
forms to the emerging 
ANSI and ISO Graphical 
Kernel System standard, 
which provides source- 
code portability. The de- 
vice-level interface ad¬ 
dresses ANSI VDi (Virtual 
Device interface) to pro¬ 
vide object code portabili¬ 
ty. The CP/M Graphics line 
is comprised of six prod¬ 


ucts: GSX. GSS-4010. GSS- 
KerneL GSS-Piot. GSS- 
Graph. and GSS-Draw. 

GSX is required by all 
the packages in the line. 
It's the graphic system ex¬ 
tension to the CP/M oper¬ 
ating system. It provides 
graphic output through 
standard operating-system 
calls. Three components 
make up GSX: GDOS 
(Graphics Device Operat¬ 
ing System). GIOS (Graph¬ 
ics Input/Output System), 
and the Gengraf utility, 
which configures a graph¬ 
ics application to run in the 
GSX environment- 
other programs let you 
use graphic software that 
currently exists only on 
mainframe computers, 
create portable graphics 
applications programs, 
produce programs for 
typical business, engineer¬ 
ing, and scientific repre¬ 
sentations. and create and 
edit presentation-quality 
charts and diagrams. For 
complete details on the 
CP/M Graphics product 
line, contact Digital Re¬ 
search. FOB 579. Pacific 
Grove. CA 93950, (408) 
649-5500. 

Circle 629 on inquiry card. 


Speachware: 

Software with the 
Gift of Gab 

Centigram Corporation 
and Peachtree Software 
have teamed up to pro¬ 
duce a line of talking soft¬ 
ware. known as Speach¬ 
ware. This speech-synthe¬ 
sis system works with 
hardware devised by 
Centigram and with 


speech files created and 
edited by Peachtree Soft¬ 
ware. maker of the Peach- 
pa k 8 Accounting Series 
and other software pack¬ 
ages. It's reported that this 
combination produces 
user-friendly software 
that's suitable for teaching 
people with limited com¬ 
puter knowledge how to 
process information . 
Speachware will provide 
voice capabilities to ex¬ 
isting or forthcoming 
Peachtree software. 

Centigram's Voiceware 
Development System is 
the hardware heart of 
Speachware. It offers bit 
rates averaging 3000 bps 
[bits per second), which 
reduces the amount of 
host computer overhead 
as well as the amount of 
mass storage needed to 
hold messages. Voice- 
ware digitizes and com¬ 
presses analog waves us¬ 
ing a proprietary coding 
technique known as PWC 
(parametric waveform 
coding). Analyses of 
waveforms are done at 
variabie-iength intervals, 
with frame rates deter¬ 
mined by the voiced or 
unvoiced events in the ori¬ 
ginal speech. This results 
in a synthesized waveform 
that's nearly identical to 
the original. Voice output 
is achieved by means of 
Centigram's Sybil synthe¬ 
sizer board, which uses 
the General Instrument 
SPO250 chip. Sybil is com¬ 
patible with the IBM Per¬ 
sonal Computer, 

For further details, con¬ 
tact Centigram Corp., 
1153 Bordeaux Dr., 
Sunnyvale, CA 94086, 
(408) 734-3222. 

Circle 630 on inquiry card. 


OEM 

Applications 

Sought for Image- 
Recognition System 

Sirius Software is seeking 
OEM (original equipment 
manufacturer) applications 
and will consider a variety 
of licensing agreements for 
its stand-alone. Multibus- 
based image-recognition 
system, called Floyd. This 
system uses a custom-de¬ 
signed video processor 
and an NSC 16032 central 
processor. The video pro¬ 
cessor demodulates and 
digitizes an incoming 
NTSC [National Television 
Standard Code) color 
signal, then it fills two 
64K-byte memory planes 
60 times a second. The 
central processor can ac¬ 
cess this memory contin¬ 
uously for real-time image 
analysis. Floyd's color res¬ 
olution is 510 by 213 pix¬ 
els through a 4-bit gray 
scale. Color is demod¬ 
ulated to red/yeilow, 
bfue/yellow format. 

Floyd offers softswitch- 
selectabie code conver¬ 
sions for linear, log. or in¬ 
verse storage, and it has 
8-bit color storage (256 
colors) as red/yellow. 
bJue/yellow vectors with 
softswitch-selected code 
conversion for hue correc¬ 
tion. Video memory is 
128K bytes, expandable to 
256K bytes using 
150-nanosecond RAMs 
[random-access read/write 
memories). 

For complete technical 
specifications, contact 
Sirius Software. Research 
and Development Depart¬ 
ment. 10364 Rockingham 
Dr., Sacramento. CA 
95827, (916) 366-1 195. 
Circle 631 on inquiry card. 
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MISCELLANEOUS 



Hard-Disk Subsystem 
Has Error-Correcting Controller 


Advanced Digital Cor¬ 
poration has unveiled a 
5 'A -inch Winchester hard¬ 
disk subsystem for S-1(X) 
microcomputers. This 
system is built around the 
company's HDC-IOOl 
error-correcting hard-disk 
controller board, which 
features an onboard 
microprocessor, multiple 
burst detection, up to 9-bit 
single burst correction, 
and data rates approach¬ 
ing 5 megabytes per sec¬ 
ond. A built-in 32-bit 
computer-generated poly- 
nomial is said to be able to 
detect and correct errors 
before the user is even 
aware of them. The 
HDC-1001 can control up 
to four drives and as many 
as eight read/write heads 
and is IEEE 696 (S-IOO) 
compatible. 

The Winchester subsys¬ 
tem comes with the 
HDC-IOOl controller 
board, conneaor cable, 
CP/M BIOS disk, and drive 
mechanisms. It's available 
in 5-, 10-, 20-. and 

40-megabyte versions 
The 5-megabyte model 
uses Seagate Technology's 
ST506 drive, and the 10- 
and 20-megabyte units 
feature the miniscribe 


drive. Prices begin at 
S1800; quantity discounts 
are offered. Contaa Ad¬ 
vanced Digital Corp., 
12700 8 Knott Ave., 
Garden Grove, CA 92641, 
|7I4) 891-4004. 

Circle 632 on inquiry card. 


T omorrowhouse 
Today 

Tomorrowhouse is a 
turnkey home monitoring 
and control system from 
Compu-Home Systems. 
It’s based on the Apple II 
computer and is made up 
of a plug-in circuit board, a 
junction box, hardware 
for hookups, all the pro¬ 
grams needed to set up 
and control your house, 
and installation and user 
manuals. 

Tomorrowhouse lets 
you schedule heating and 
cooling systems up to nine 
weeks in advance with as 
many as 48 changes per 
day. You can automate 
your lights, appliances, 
and hot tub for maximum 
energy conservation. 
Complex heating and 


cooling and light/appli¬ 
ance schedules for dif¬ 
ferent circumstances can 
be stored and recalled for 
execution whenever nec¬ 
essary. Verbal warnings 
and an easy-to-read 
graphics display of your 
home's floorplan with 
status information pre¬ 
sented both graphically 
and verbally are provided 
by Tomorrowhouse. Con¬ 
venience features include 
an appointment calendar, 
a voice wake-up call, and 
a record-keeping system 
that tracks each time 
Tomorrowhouse is booted 
or an alarm deteaed. 

Tomorrowhouse is 
available in kit form or 
dealers can provide turn¬ 
key installation. For in¬ 
dividuals with Apple com¬ 
puters. kit prices start at 
less than SIOOO. For full 
details, contact Compu- 
Home Systems Inc., 3333 
East Florida Ave., Denver, 
CO 80210. (303| 777- 
6600. 

Circle 633 on inquiry card. 


Computer Camps 

The following is a list of 
computer camps and 
where to send for com¬ 
plete information. 

Camp Compuquest, 
POB 8161, Lexington, KY 
40533, (606) 278-9933. 

Champlain College 
Computer Camp. Shelley 
Richardson, Room #4A. 
Box 670, 163 South 

Willard St., Burlington, VT 
05402, (802) 658-0800. 

Compu Camp, 7101 
York Ave. S, Edina, MN 


55435, (612) 835-0064. 

Computer Camp, Regis¬ 
trar, J. Hamilton Welch 
Academy. 3049 McGregor 
Blvd., Fort Meyers, FL 
33901, (813) 334-6044. 

Computer Camp Inc., 
Suite G. 1235 Coast Village 
Rd., Santa Barbara, CA 
93108, (800) 235-6965; in 
California, (805) 969-7871. 

Computer Camps Inter¬ 
national, Suite D, 310 
Hartford Turnpike, Vernon, 
CT 06066. (203) 871-9227. 

Computer Experience, 
Performance Designs Inc., 
1411 North Main St., POB 
124. Bluffton. IN 46714, 
(219) 824-5120. 

Family Computer 
Camp, Conference and In¬ 
formation Center, Clarkson 
College, Potsdam, NY 
13676, (315) 268-6647. 

Hockaday Computer 
Camp, 11600 Welch Rd., 
Dallas, TX 75229. (214) 
363-6311. 

Lake Forest Computer 
Camp, Lake Forest Col¬ 
lege, Sheridan and College 
Roads, Lake Forest. IL 
60045. (312) 234-3100. 

Long Acres Computer 
Camp, Route 1, Box 320, 
Spotsylvania, VA 22553, 
(703) 582-5382. 

National Computer 
Camp. POB 585, Orange, 
CT 06477, (203) 795-9667. 

Tar Heel Career Camps 
Inc., POB 2328, Chapel 
Hill, NC 27514, (919) 
967i5996. 

Timbertech Computer 
Camp, 1287 Lawrence Sta¬ 
tion Rd., Sunnyvale. CA 
94086, (408) 745-1110. 

Virginia Tech Computer 
Camp, Carisa Blaylock, 
College of Education, 400 
War Memorial Gym, Vir¬ 
ginia Tech, Blacksburg, VA 
24061, (703) 382-2123. 
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Bulk Eraser Works 
Without Batteries, External Power 


Nortron/cs' Model 
CMP-230 Computer Tape 
Bulk Eraser is a handheld 
unit w/th two strontium- 
ferrite magnets for quick 
erasures of standard-size 
cassette rapes. The mag¬ 
nets are divided into four 
quadrants of north and 
south poles and are posi¬ 
tioned so that a cassette 
encounters 16 different 
flux fields as it passes 


through. This unit oper¬ 
ates without batteries or 
external power supplies. 

The Model CMP-230 
Bulk Eraser has a S49.50 
suggested retail price. It's 
manufactured by Nor- 
tronics Co. Inc., 8101 
Tenth Ave. N, Minnea¬ 
polis, MN 55427, (612) 
545-0401. 

Circle 634 on inquiry card. 



AppleCompatIble Keyboard 


The Modei KB-200 de¬ 
tached keyboard is plug- 
compatible with the Apple 
Jl computer. Available 
direaly from Key Tronic 
Corporation, the low-pro- 
file KB-200 has 83 keys, a 
combination cursor and 
standard numeric keypad, 
and an extra Return key 
for use as an Enter key. 
Cursor controls include 
diagonal movements. 
Eleven functions keys are 
provided for easy multiple- 
key functions, and a mov¬ 
able jumper causes the 
keyboard to output lower¬ 
case characters if the 
Apple is equipped to ac¬ 
cept them. Standard fea¬ 


tures include sculptured, 
nonglare key tops with 
double-shot molded keys, 
full key travel with positive 
tactile feedback, l\f-key roll¬ 
over, microprocessor elec¬ 
tronics, solid-state capa¬ 
citances, and a flexible 
cable. 

With postage, the 
Model KB-200 costs S298, 
Contact Key Tronic Corp., 
FOB 14687, Spokane, WA 
99214. For ordering infor¬ 
mation, call [800J 262- 
6006; in Washington 
state, or for technical infor¬ 
mation, call (509) 928- 
8000. 

Circle 636 on inquiry card. 


Tecmar Markets 

Tec mar manufactures 
more than 60 peripherals 
and software packages for 
the IBM Personal Com¬ 
puter. Its hardware in¬ 
cludes a high-speed, 5- 
megabyte removable-car¬ 
tridge Winchester disk 
drive, a 15-megabyte Win¬ 
chester system, high-reso- 
lution graphics, an Ether¬ 
net network interface, and 
a voice-recognition unit 
with a 100-word vocabu¬ 
lary. Tecmads software in¬ 
cludes such offerings as 


IBM PC Packages 

the Coherent DOS (a Unix 
iook-alike with real-time 
extensions and multiuser, 
multitasking capabilities) 
and support packages for 
laboratory hardware, an 
IEEE-488 interface, and an 
EPROM (erasable pro¬ 
grammable read-only mem¬ 
ory) gang programmer. 
For information, contact 
Tecmar Inc., 23600 Mer¬ 
cantile Rd., Cleveland, OH 
44122, (216) 464^7410. 
Circle 635 on inquiry card. 



Cursor-Positioning System Has Cordless Mouse 


The Datawafer cursor- 
positioning system from 
Display Interface Corpora¬ 
tion consists of an ultra- 


thin position detector and 
a cordless mouse. The 
mouse Is powered by a 
self-contained recharge- 
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able battery and is avail¬ 
able with 1, 3, 4, 12, or 16 
keys for inserting instruc¬ 
tions and data. The Data- 
wafer, only 0.2 inch thick, 
detects and transmits posi¬ 
tion information any time 
the mouse is within 3 
inches of its surface. It 
comes with passive posi¬ 
tion-detecting elements, or 
it's available with elec¬ 
tronic circuitry for signal 
conversion and for inter¬ 
facing with data-process- 
ing systems. The optional 
electronics package can be 


supplied as a separate 
plug-in card, or It can be 
mounted on the bottom of 
the Datawafer, increasing 
its thickness to 0.75 inches. 

Cursor and stylus ver¬ 
sions of the positioning 
device are being de¬ 
veloped, each of which 
will be completely inter¬ 
changeable with the 
mouse. Complete informa¬ 
tion can be obtained from 
Display Interface Corp., 
525 Post Rd„ Milford, CT 
06460, (203) 877-7661. 
Circle 637 on inquiry card. 




Portable Gold-i 

A compact, portable 
gold-plating system suit¬ 
able for quick and safe 
replating of edge connec¬ 
tors or gold-plated surfaces 
has been introduced by 
Pace Inc. The PEP-220 
Gold-Plating System is a 
self-contained package 
that includes noncon¬ 
taminating electrode as¬ 
semblies, conductive and 
platers tape, power cord, 
case, tray, and gold- 


Plating System 

plating, electro-cleaning, 
and nickel-plating solu¬ 
tions. The unit comes with 
the PPS-76 power source, 
which provides precise DC 
outputs for each solution. 

The PEP-220 is being 
marketed through Pace 
representatives. For further 
details, contact Pace Inc., 
9893 Brewers Court, 
Laurel, MD 20707, (301) 
490-9860, 

Circle 633 on inquiry card. 


FOREIGN 


Bimonthly Lists Published Programs 


From the New 

New England Wood 
Designs has introduced a 
line of handcrafted com¬ 
puter furniture, all in a 
variety of hardwoods and 
native pine. This line In¬ 
cludes computer desks, 
printer stands, file drawers, 
and accessories. 

The computer desk is 
available in two heights 
(26 or 29 inches) and can 
accommodate a disk drive 
and a number of acces¬ 
sories. It has adjustable 
shelves and a multiple-out- 


England Woods 

let AC-power bar. It mea¬ 
sures 42 inches long and 
30 inches wide. The 
printer stand features a 
paper-feed slot and paper 
storage shelf. Its dimen¬ 
sions are 20 by 16 inches 
and 26 or 29 inches high. 

Desk prices begin at 
S350. The printer stand 
starts at S160. For further 
information, contact New 
England Wood Designs, 
RFD 1, Box 53, Greenfield, 
NH 03047, (603) 924-7367, 


The Small Computer 
Program Index is a bi¬ 
monthly index of printed 
program listings from a 
wide range of United 
Kingdom and American 
magazines and books. 
Sut^ects covered include 
science, social science, 
business and manage¬ 
ment, education, games, 
home applications, text 
and word processing, 
mathematics, statistics, 
and utilities. Most of the 
programs are in BASIC but 
are said to be equally ap¬ 


plicable to mainframe 
computers that support 
BASIC, FORTRAN, and 
ALGOL. 

The 1983 subscription 
price is S45 (six issues and 
an index). For $72, you 
can enter a subscription 
for 1983 and receive all 
the 1982 back issues. 
Small Computer Program 
Index is produced by Alim 
Books, 21 Beechcroft Rd., 
Bushey, Hertfordshire 
WD2 2JU, England; tel: 
Watford (0923). 

Circle 639 on inquiry card. 
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First 32-Blt Business 

Mitsubishi Electric Cor¬ 
poration has announced 
the availability of the 
Model 500, Japan's first 
small-business computer 
using 32-bit architecture. 
System hardware includes 
16 megabytes of logical 
space using a virtual stor¬ 
age-control system, a 
main-memory capacity of 
up to 8 megabytes, a mag¬ 
netic disk drive capable of 
accommodating a large- 
capacity file of up to 4.8 
gigbytes, and a 12-mega- 
byte-per-second transfer 
time. Up to 128 terminals 
(64 inline workstations 
and 64 online circuits) can 
be connected to the 
Model 500. For office 
automation, the Model 
500 has Japanese word 
processing and business 
graphics capabilities. 
When running the DPS 10 
processing system and 
relational database, the 
Model 500 is said to have 
the performance of a 
medium-sized general- 
purpose computer. DPS 10 
enables five-dimensional 
multiprocessing: worksta- 


Computer Unveiled 

tion, timesharing, transac¬ 
tion, remote-batch pro¬ 
cessing, and local-batch 
processing. High-level lan¬ 
guage support includes 
Mitsubishi's Duet conver¬ 
sational user language, 
COBOL, and FORTRAN. 

Options include an 
8K-byte cache memory. 
For details, contact Mitsu¬ 
bishi Electric Corp., 2-3, 
Marunouchi 2*chome, 
Chiyoda-ku, Tokyo, 100 
Japan; tel; Tokyo (218) 
2i7I; Telex: J24532. 

Circle 640 on inquiry card. 


Survey Probes Users 
of Word Processors 

The results of a recently 
conducted survey of 367 
Canadian users of word- 
processing systems are 
available from Wordcom 
Centres Ltd. This survey 
examines the attitudes of 
operators, supervisors, 
and managers and their 
perceptions of the word¬ 
processing environment. 
The study begins by identi¬ 


fying the decision-makers 
and highlighting the rea¬ 
sons contributing to the 
final selection of equip¬ 
ment. It then evaluates 
training, cost savings, ser¬ 
vice response time, and ef¬ 
ficiency gained from the 
installation. In addition, 
this survey offers com¬ 
parisons of the most fre¬ 
quently mentioned manu¬ 
facturers and strives to 
show common denom¬ 
inators and the indicated 
results of certain ap¬ 
proaches to the selection 
of people and systems. 

Copies of this survey 
cost S50 (Canadian), It’s 
available from Wordcom 
Centres Ltd,, Suite 100, 64 
Shuter St., Toronto, On¬ 
tario MSB 2G7, Canada. 
Circle 641 on inquiry card. 



128K-Byte Computer 
Packed on Eurocard 

The Quark/100 from 
Megatel is an 8-bit, 

128K-byte CP/M-com- 
patible computer packed 
onto a single Eurocard. 
Megatel based the 
Quark/IOO on the 6-MHz 
Zilog Z80B processor and 
used three PAL (program¬ 
mable array logic) circuits 
and gate-array technology 
to squeeze all memory, 
disk, display, and I/O func¬ 
tions onto a standard 100 


mm by 160 mm Eurocard. 

The Quark/100 has a 
dual-mode alphanumeric/ 
graphic video-display in¬ 
terface with a software- 
programmable character 
set. The display operates in 
an 80-column by 28-line 
format that's backed by a 
bit-mapped graphics mode 
using 24K bytes of dedi¬ 
cated RAM [random-ac¬ 
cess read/write memory). 
You can connect the 
Quark/IOO to any stan¬ 
dard display with its direct- 
drive and composite video 
outputs, and it has inputs 
for encoded or wire-only 
keyboards. Standard fea¬ 
tures include single- and 
double-density 5'A- or 
8-inch floppy-disk inter¬ 
faces, full-duplex and 
simplex RS-232C serial 
ports, a parallel port for a 
printer, and 22 general- 
purpose l/Q lines for appli¬ 
cations flexibility. For 
special-purpose peripher¬ 
als, access to the central 
processor's address, data, 
and control buses is pro¬ 
vided. 

The Quark/IOO is S595 
(U.S.). A complete pack¬ 
age with a transistion 
board, connector, installa¬ 
tion software, CP/M 2.2, 
and BIOS source listings 
costs S995. A version with 
a color video-display inter¬ 
face with red/green/blue 
video outputs can be 
ordered. A I-megabit-per- 
second network interface 
can be added to the 
Quark/100, Contact 
Megatel Computer Corp. 
Inc., 150 Turbine Dr., 
Toronto, Ontario M9L 
2S2, Canada, (416) 
745-7214. 

Circle 642 on inquiry card. 
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What's New7 


Energy-Management 

Module 

An IEEE 696 (S-100) 
compatible energy-man¬ 
agement module, the 
Model lOO'EMM. is avail¬ 
able from Fulcrum Com¬ 
puter Products Ltd. The 
module provides temper¬ 
aturesensing facilities at 
four remote locations, 
relay or optoisolator on/off 
control for six external 
devices, and an eight- 
source fire or intruder 
alarm. Battery backup of 
the lOO-EMM enables the 
alarm to operate indepen¬ 
dently of the host com¬ 
puter. The alarm has a 
50-millisecond dwell 
period and three operating 


conditions. Temperature¬ 
sensing functions are pro¬ 
vided by means of four 
pairs of contacts con¬ 
nected to thermistor¬ 
sensing transducers. Six 
relays, rated at 28 
amperes, operate indepen¬ 
dently under software 
control and can handle air 
conditioners, water 
heaters, and so on. 

The 100-EMM will verify 
the condition of up to 
eight sensors for fire alarm 
or intruder systems. Sensor 
inputs are equipped with 
protection circuits that will 
withstand transient 
switching voltages. It's 
suitable for use in 
industrial-control applica¬ 


tions. RFI (radio frequency 
interference) suppression 
circuits are included to 
eliminate false triggering 
from nearby radio sources. 

For further details on the 
100-EMM module, con¬ 


tact Fulcrum Computer 
Products Ltd., Fulcrum 
(Europe), Valley House, 
Purleigh, Essex CM3 6QH, 
England; tel; (0621) 
828763; Telex; 995411. ■ 


Circle 643 on Inquiry card. 


Where Do New Products Items Come From? 

The /nformadon primed in the new produas pages of BYTE is 
obtained from ''new product" or "press release" copy sent by the 
promoters of new products. If in our judgment the Information 
might be of Interest to the personal computing experimenters and 
homebrewers who read BYTE, we print it In some form. We 
openly solicit releases and photos from manufaaurers and sup^ 
pliers CO this marketplace. The information Is printed more or less 
as a first*! n fIrst-out queue, subjea to occasional priority modi flea* 
tions. While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing In the "What's New?" 
feature Is necessarily limited. We therefore cannot be responsible 
for product quality or company performance. 


SUNNY LOW LOW COST 

POWER SUPPLIES 

(LINEAR & SWITCHING) 
FOR S-100. DISK DRIVES 



$-100 & DISK POWER SUPPLIES: 

ITEM +5V OVP 


No. 806 & No. 516 Mainframes Kit 1, Z & 3 for S-100 Rjfor 2 Drives(RoppyA Hard) 

OPEN FRAME, ASSY. & TESTED, 6 OUTPUTS, ADJU. & FUSES PROTECT. 

-5V -f24V(OR -f 12V) +8V ±16V SiZE W X P x H PRICE 


S4 


ITEM 


12 SLOT A 2 FLC:)PPV 

TS- 

TS- 

- PEAK 

13A 

3A 


102,95 

(1 Floppy & 1 Hard Disk) 








6 SLOT 8. 2 FLOPPY 

4A 

1A 

4-SA PEAK 

8A 

3A 

8^" x 5" K W 

92,95 

POWER SUPPLIES: open frame 

, ASSY. & TESTED. REGULATED. ADJUSTABLE & FUSES PROTECT. 

IDEAL FOR 

-F5V OVP 

-5V 

-F 24V (or + 12V) 

FBVUnreq. 

±12V 

SlZEWxDxH 

PRICE 

2x6" SLIMLINE 

2.SA 


2.5A-5APeak 



5" X 4" X 4'’ 

49.96 

2 X a" or 2 X ay," disk 

4A 

1A 

3A ^ 5A Peak 

2A 


B'x4"x3^” 

54.95 

[ax 8" (or S VV) floppy] 

6A 

1A 

6A - 8A Peak 



10 ' K 4W" X 3^4" 

69.95 

[of lx Floppy & lx Hard] 

6A 

1A 

6A - 8A Peak 


TA 

9" X 65/4'' X 

81.95 



Rl 

R2 

AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES 


% ^fDfS-lOOA2DfTves 


aoo 


SHIPPING FOR EA. PWR SUPPLY: $5.50 IN CALIF. 

S inn onufco OIIDDI V I/ITO other STATES;$ia00 IN CANADA 

-lUU PUWtH SUPPLY KITS (Open frame wrm base plate, 3 hrs. assy, time} for ea. transformer, $ 5.00 in all states 


ITEM 

(IDEAL FOR) 

1 av 

-8V 

-Fiev 

-16V 

-f-aav 

SIZE: WxDxH 

PRICE 

KIT1 

15 CARDS 

15A 


2.5A 

2.6A 


12" X 5" X 4Vs" 

54.95 

KIT 2 

20 CARDS 

25A 

— 

3A 

3A 

— 

12"x5"x4W^ 

61.95 

KIT 3 

DISK SYSTEM 

15A 

1A 

3A 

3A 

5A 

nw* X 5" X 4^Ai*' 

59.95 


6 SLOT MAINFRAME ASSY. 8 TESTED ONLY $ 399.95 -L SHIPPING $18.00 


$12.00 IN CANADA, CALIF. RESIDENTS ADD 
6.5% SALES TAX 

DEALER 5^. 

IMQUIRIES m ^ 

INVITED ^ 


EACH MAINFRAME fITEM NO 306 OR 516) CONTAINS: EMI FILTER • FUSE HOLDER # AC POWER CORD • POWER SWITCH & INDICATOR » 
RESET SWITCH • 4Vt ' COOLING FAN • S^lOO BUS G SLOT CAFtD CAGE • (110/220 VAC, 50/60 HZ.) POWER SUPPLV FOR DISK DRIVES & S-100 
SLOTS ■ 2 EA. DC POWER CABLES WITH CONNECTOR AND MOUNTING HARDWARE RDR DiSK DRIVES • 9 EA. CUT-OUTS; 7 FOR DB2S 
CONNECTOR, 1 FOR 50 PIN CONNECTOR S. 1 FOR CENTRONICS • CUSTOM FINISH $ LOGaiESS • COMPACT SIZE * LIGHTWEIGHT, £8 LBS, 
ITEM #806 FOR 2 EA. B” THINLINE FLOPPY (TANDON TMaAS- 1 & 048-2 OR EOUIV.J. OR ONE HARD DISK. POWER SUPPLY:+aV/BA, ± 16V/3A, 
Tfw^OVP, 5V/1A i 24V/5A. StZE; 13'(W) X 19 51D) K 9,8 (H), 

ITEM #516 FOR 2 EA. 5^ ' FLOPPY (TANDOlsf T ^-100 - 1 , 2 . 3. 4 OR EQUIV). OH ONE SW' FLOPPY & ONE WINCHESTER HARD DISK 
(TANDON TM «X)-2. 3 OH EQUIV ), POWER SUPPLY: +0V/aA. ±16V/aA OVP, +5V/6A OVP. + 12V/BA, BA PEAK SIZE: 13.75 (W) x 19.5”(0J x T (H). 


No. 

No. 


806 & 

516 Mainfranies 



MAILING ADDRESS: 
P.O. BOX 4296 
TORRANCE. CA 90510 

TELEX; 162556 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


SHIPPING ADDRESS: 
22129'/2 S. VERMONT AVE I 
TORRANCE, CA 90502 1^ 
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MONITORS 


AMDEK 

Ctolorl. $340 

Color II . $650 

Color HI .$390 

PRINCETON GRAPHICS SYTEMS 

III-Res Color $590 

NEC, DYNAX 

ELECTROHOME.CAU 

PRINTERS 

c-rroH 

GX-lOO (50 CPS) Matrix.$240 

8510. $460 

1550(15”). $690 

F-10 (40 CPS) Letter Qual. ,. $1390 
F-10 (55 CPS) Letter Qua!,., $1690 
EPSON (W/GRAFTRAX PLUS) 

MXSQFr. $490 

rxaOFT. $575 

MX 100 FT.$690 

FXlOOn'.$790 

OKIDATA 

82A. $440 

83A. $690 

84A. $975 

92A. $575 

BROTHER HR-1 $760 

SMITH CORONA 

TP-1.$560 

STAR MICRONICS 

Gemini 10. $370 

Gemini 15. $540 

NEC 

SPINWRITTER 

7710-1 , CALL 3610,., CALL 
7715-1. . I 3515. 

7720-1 ,, I 3520.. 

7725-1 . I 3525 ,, 

7730-1 , I 3530 ,.. 


3550... 

PC 8023A. 




IBU SS S T S ® 

PC System includes 64K IBM-PC with 
320KB Floppy Disk Drive, Controller, 
Color Graphics Card, Monoctirome 
Monitor, All for only. ,, $2490 

LOTUS 1-2-3 Software ..CAU 

HARD DISKS FOR APPLE 

AND IBM 

DAVONG 

5 MB .. $1790 

10 MB. $1990 

15 MB. $2790 

MEMORY BOARDS 
AST 

Combo Plus 4 function card, Fully 

pop. 256K. $590 

Mega Plus. Fully pop 512K,, $1080 
QUADRAM 

Quad Card. Fully pop. 

Big Blue. 

Hercules graphics c 

TAVA CORP. 

TRUMPCARD 1 

256K Ram . 

TRUMPCARD 2 

512KRAM . 

FDC 

FORIBMPC 

W/Par, Port. 

W/Ser, Port..,. 

DEC RAINBOW 100 

Complete system 64K PC Keyboard. 
Two Hoppy Drives D^DD, Mon¬ 
ochrome Monitor. $2990 

APPLE ne 

64K System, W/Controller, Disk Drive 
Monitor, 80 Column card. Stand $1790 


DISK DRIVE FOR APPLE 

Slimline . $250 

KAPRO11 COMPUTER 

Complete System . $1690 

EPSON OK-10 

,64K Ram Z-80 CPU, Monitor, Etc $2200 
HX-20 . $720 


356K ,, $680 
, $470 

3rd ... $490 


$460 

$650 



$220 

$240 



631 E. Fiist St, Tustm, CA 92680 

Prices subjecl to change without notice. 


(714) 838-9100 


APPLE, a TracJe Mark of Appte Computer, inc 
iBM. 15 a Trade Mark of IBM Cofp. 


Circle 374 on Inquiry card. 
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I- 

Best Price • Good Quality • Swift 


C 



COMPUTER 

*Th* GtapNc Perfon«l CofrnpMtw* 


LNW eol 

Z30A. 6 5K. 480 * 1 92 

I.OSO 


'Mulllu»f Buailn««fEnQ^w* 

CnOMEMCO 


BaalPricfl 



Anywhera 

csi 

S%"Ilpppy.zeo. 

. . 3.196 

CSIH 

MH held diak. 

. .6.596 

CS1D2E 

Z5RK RAM. SBOOC Sl Z80 



two 8%" floppy 

4,396 

CSI 02 

no ww conwtian - . 

3,996 

CS3D5E 

S13K RAM. eaoo&zBO 



two W noppy. 

. 7,996 

CIO 

S4K. 1Z ' montpr 



ZBOA. keybeard 

1,090 


'Profflsskinall/WDFd Ptoobeb' 

ZENITH 

ZBO-BP. B4K 

. . 2.050 

NORTH 

HORIZON. 1 


STAR 

qmad drivp. HD5 . . 

3,999 


ADVAhTTAOE, 2 



quad dnveG, B4K 

. . 2.999 

CROMENICO 

44K, 11'- monitw. 39QK 


era 

Hoppy CP^ type O S + worn 

S14MF p>k 

pracu«ing + . 

-.1.960 


Zwiftb 1&BH 


Z 1 TO 

dbiN drives, 12BK RAM cdtor board, 


22s 640 grapkiic. IRM PC 



compatible 

3.099 

ZVM 134 

RGB 640x400 

650 


•16 bH CPU' 


eBOOO EXPERT 


WICAT 

OUAL 

1 to 12 users 266Ke id 4J6M0. 

10MB to 474MB hard d4k. 
grapbe dption 9.000 up 

feat, durable, indusirrdl -greda aysiarn, 
66000. 512K RAM. 20MB ttard d sk, 
IBM tloptry, UNIX. SI 00, 14,500 


SOFTWARE 


dSASE II 

Ashien Ttttd database 

$ 

499 

MICROSOFT 

BASIC 60 

265 

Micro Pro WORDSTAR 

350 

Dtgirul Resturreh CPM 2.2 

139 

Accddniing Plus Syawm Hus 

399 

Marry Dib«r software 

CALL 



PRINTER 


MlweiPeiB Syetern 

* 

MtCROFRfSM 

7 5 dps exesflant print/1 1D dps 



B4 K 64 orpphic. R$Z32/parainBl 


pin 6 friclipn feed. 

520 

PRISM 60 

200 cps. 80 col. 

94S 


w/crephic> 64 x64 

1,026 

PRISM 132 

200 cira. 132 cot. 

1.100 


w/grpphiC5 64 xSA. . . 

1,180 


graphic. odtM, friciian. 

1.590 

H 

810 Superb 

1,325 

OKIDATA 

MICflOLWe 64 paraHel. . . . 

1.025 


92 . - 

560 

EPSON 

FX BO iBOdpS ..... 



Tkraftly * 


C.rTUH 

Starwrder F-lO 40 CpS . . 


NEC 

7710. 7730 

2.250 


7720 KSH 

2.B95 


3510 

1.500 


3530 

1.050 

QUME 

11 + - 


□EABLC 

fi30 

1.075 


TERMINAL 


ZENITH 

Z28 smoft tarram^al 

. .870 


ZT-1 w/inDdain teldsom 

, 530 

HAZELT1NE 

ESPRrr II 

. 500 


111 

. 760 

BEEHIVE 

DM5 A. 

505 

IBM 

3101 10 

1,205 

TELEVIDEO 

970 

1,119 

VISUAL 

SO . . 

625 


300 

040 


5S0 graphic . . 


WYSE 

100. 

705 


MONITOR 


ZENITH 

12'‘ gresn . . 

114 

AMOEK 

COLOR iV 720^400 

1.070 


COLOR II RGfl 13' 

699 


COLOR 113'* 

340 


300 G 12*'green 

169 

NEC 

12" gteart 

170 


1203 RGB 

725 

Etodtrohemb 

RGB 690 x236. 

699 


MODEM 


0 C, Hav«« Smantmrdarri 300 baud 

230 


300/1200 baud 

570 

Ncwaiidn 

CAT 300 baud 

160 


Smert Cat 103/212 

CALL 


Delivery • Export 

IBM PC 




AST 

fuL line pf ntamorv card . 

CALL 

AMDEK 

310 mgnittM'. 

.... 169 

IDS 

Mllcropfiam 480 . 

, 520 

EPSON 

FX 80 160 CPS 

.CALL 

NEC 

3550 lettpr puaNty. 

. . . 1.948 

e.rrOH 

F-1O40dp&. 

. . . 1,345 

ZENITH 

RGB 640 xABO w/c9hle . 

,570 

EASY WRITER II lUS 

255 

CP AIDS 

Master Tex . . 

1,195 

LEGAL tlMEKEERNQ STAR 

. 725 

Digital Ftesearch PaedaJ M-T -(-86 

310 


Concurrent CPiM 86 

209 

Peachtree 

GL, Afl. AP 

425 

Structured Svetema Accounting 

700 


DtGiTIZER/PLOTTEfl 

HOUSTON INSTRUMENT DMPZ9. 40, 41. 42 CALL 

Hf PAP PIGmZER OT 11 1 T' K 11 '. 725 

AMDEK AMPLOT IT^KlA". 790 


DISK DRIVE 

QUME QT142DS, 5 54- 500KB. 230 


MITSUBISHI 


DS, DD, Quene !< ShugatT compailhle 
M2B94-63 here drive . . 

. 410 

6" subevBtem 2 Milsubisbi bare dnyas, 
cabinel w/power eupply fan . 

. 1.099 

aesembled SUb»V»t8rri 

1.1 30 

manpal. . . 

.25 

signal cebie 

50 


CALL ( 212 J 937 6363 

free catalogue 

Pr-lc^ lo ctiang^. Ainericin Eiiptess, Vl$a/ 

Maslarcarid add 3%. F.O.E. ptwnt of i^ponriertl. 20% n- 
stocking fsB foTTelufned morohandiM ■ PflrMna( efwck* 
lake 0 weeks lodeef. CPO on oediliad chsck Wily. N.Y 
residents add sales la*. MaeofadtiJters^ 'ifvarraniv only, 
tnlerratinral cuatoirers. pleBMi codlirm pnca belore 
Order. Accept P.O. from Fori one SOO 8i SCtWOlS. 


Compii tof Che nnel T ELEX; 

21-5544thRo0d 429410 

Long IstaiKl City- NY 11101 CSTNY 


What’s the Creator of the Walkman® 

Doing Now? 


Getting ready for another smash hit, of course. 

Toshiaki Karnijo, creator of the Walkman®, has teamed 
up with the 50RD Corporation, japan's 2nd largest manu¬ 
facturer of desktop computers, to develop an exciting new 
personal computer. So small it could rest on this magazine, 
light enough to tuck in your briefcase, and designed with an 
attention to quality that is unique, the M5 computer is a joy 
to own. Connect to a color TV or color monitor and enjoy 
instant BASIC, spreadsheet calculations (with optional FALC 
cartridge), or video games. 


PLEASE SEND ME: 

□ _M5 computer systems. 

□ _FALC cartridges. 

□ _BASIC-G cartridges. 

My check is enclosed, 

□ Please send more information. 

Name___ 

Address___ 

City—_ _ 

State_— 


M5 Computer with BASIC-1 Baseball and Zac Banic games, 
built-in RF modulator, all cables, 90 day warranty. Uses 
ordinary cassette recorder (not included). $159 postpaid. 

FALC Cartridge, Electronic spreadsheet for the whole 
fami ly. Do business calculations, count calories, keep a data 
base of sports statistics, all with no programming. $40 

postpaid. 

&ASIC-G Cartridge. Advanced BASIC for the serious hobby¬ 
ist, Extensive color graphics and music generation 
capabilities. $ 30 postpaid. 

Mdk« c Kecks payable to Colorado Chip^. Colorado residents add tax. 


Extra 

-Low 1C Prices 

2716 .... 

SV 2K X 8 EPROM 450fis 

. $ 3.40 

2764 ... $ 10.40 

BK X fl EPROM 4S0ns 

2732 .... 

4K X 6 EPROM 4S0ns 

.$ 4.10 

27128 .. $ 38.25 

16K X 8 EPROM 450ns 

1 Colorado residents add lax Add $1 shipping per parts order. Send for oatalog I 

1 Ooentlty prices available. Dealer inquiries invited. | 


Zip 


CalaradD Chips 

P.O. Box in, Frisco. CO 80443 
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THE ORIGINAL BIG BOARD” 

OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

SINGLE BOARD COMPUTER KITi 

Z-80 CPU! 64K RAM! 

(DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!} 


< r « 


S 1 


THE BIG BOARD PROJECT: With thousands sold worldwide and over two years oi field eitperience, the Big 
Board may jusi be one of the most reliable single board computers available today. This is the same design that 
was licensed by Xerox Corp. as the basis for their 820 computer. 

The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was 
designed from scratch to run the latest version ot CP/M\ Just imagine all the off-the-shelf software that can be 
run on the Big Board without any modifications needed. 

FULLY SOCKETED! FEATURES: (Remember, all this on one board!) 


$0 4 000 

I ** ^^SiCi/O) 


SIZE: flVi 1 IN. 

SAME AS AN a IN. DRIVE. 
REQUIRES: +&V @ 3 AMPS 
+ ' 1ZV @ .5 AMPS. 


64K RAM 

Uses Industry standard 41 ie RAM's. All 64K Is available to lha user, our VIDEO 
and EPROM aecllona do not make holes In syslein RAM. Also, very specjal care 
was taken in the RAM array PC layout to eliminate potential noise and glitches- 


Z 80 CPU 

Running a! 2.6 MHZ. Handies all #116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buMered end runs BOBO software. 


SERIAL I/O (OPTIONAL) 

Full 2 ohenneis using the ZBO SIO and the SMC B116 Baud Rate Generator. FULL 
nSZ321 For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
beset up lor either d«ta-communicattoo or date-terminals. Supports mode ZinL 
Price for all parts and connectors: I3S.S5 


BASIC 1/0 

Consists of separate parallel port {zao PIOJ for use with an ASCII encoded 
keyboard for input. Output would be on the Bl] x 24 Video Display. 


BLANK PC BOARD -- $119 
The blanh Big Board PC Board comes complete with full 
documentation (Including schematics), the character ROM, 
the PFM 3.3 MONITOR ROM, and a diskette with the source 
ot our BIOS, BOOT, and PFM 3.3 MONITOR. 


24 X 80 CHARACTER VIDEO 

Wllh a crisp. Ilicker-lree display Ibal looks flAtfemely sharp even on small 
monilors. Hardware scroll and lull cursor control. Composite videoor split video 
and sync. CharBcler set Is supplied on a 2716 style ROM. making customised 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
Inverted or true. 6x7 Matrix - Upper A Lower Case. 


FLOPPY DISC CONTROLLER 

Uses WD1771 controller chip with a TTL Oala Separator for enhanced reliability. 
IBM 37411 compatible. Supports up to four 8 Inch disc drives. Directly compatible 
with standard Shugart drives such as the SA8CK] or SABOl. Drives can be 
configured tor remote AC oli-on. Runs CP/M* 2.Z. 


TWO PORT PARALLEL I/O (OPTIONAL) 

Uses Z-aO PlO. Full ie bits, lulty buffered, bi-directional Uses selectable hand 
shake polarity. Set of all parts end connactoi^ lor parallel f/O: S1B.95 


REAL TIME CLOCK (OPTIONAL) 

Uses Z-Bd CTC. Can be cunllgured as a Counter on Real Time Clock. Set of all 
parts: 19.96 

CP/M* 2,2 FOR BIG BOARD 

The popular CP/M* D.O.S. to run on Big Board is available for $139.00. 

BIG BOARD SOFTWARE SPECIAL — $149 

Through special arrangement with CDL we offer & powertut package of TDL Z-SO 
software ihat has a suggested retail of almost S600. Includes: Extended Disk 
Bus! nee's Basic. 2 ED IT text edllor, MACRO II Macro Assembler, LINKER, 
DEBUG I and DEBUG It. Supplied on B irr. diskette with extenaive manual. 


_ PFM 3.3 2K SYSTEM MONITOR _ 

The real power of the 8lg Board lies in Its PFM 3,3 on board monitor PFM commands Include: Dump Memory, Boot CP/M*, Copy, Examine. Fill Memory, Test Memory, Goto, 
Read and Write I/O Ports, Disc Read (Drive, Track, Sector), and Search PFM occupies one ol the four 271S EPROM locations provided. Z-80 Is a Trademark of Zilog. 


Digital Research Computers 

^ (OF TEXAS) 

P,0. BOX 401565 • GARLAND, TEXAS 75040 • (214)271-3538 


TERMS: Sliipments will be made approximately 3 to 6 w&aks after we 
receive your order. VISA, MC, cash accepted. Wevvill accept COD'S (for the 
Big Board only) with a S75 depOSit. Balance UPS COD. Add S4.QGshippmg. 
USA AND CANADA ONLY 


TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 

•M TO 4 PIECE DOMESTIC USA PRICE. 
















































































COMMODORE 

vic-ao 


35K MEMORY MODULE 

■ DYNAMIC RAM-TRANSPARENT REFRESH 
■SELECTABLE 8K BLOCKS FOR 
COMP AT ABILITY WITH ROM CARTRIDGES 

Tracf^ins accepted: 

3K-$5 8K-$10 16K-$aO 



Circle 15 on Inquiry card. 




Transmit Ji^data between 
almost two computers 

^_ 

Peripherals a Generation Ahead 


Self instructing—Easy to modify 

Voice Coil Actuated 


* Error correction * Progress indication 

Dual 8" Floppy Disk Drive 


• Error count* Link quality TTteasurement 

• FAST 


• Non-locking • Auto receive 

• Apparent performance of a 


Microcomputers ........ 1150.00 

5% discount for money order 

Hard Disc 


or bank check. 

• Equivalent of two standard 


10% discount if ordered fay June 1, 1983 

drives 

Model 2990 (DS DO/SD) 


Documentation...$10.00 

Check or money order only. 1 

Specify exact make and model of 

Model 270/277 (SS DD/SD) 


computer and the diskette configuration 

PerSci, Inc. 


Mini and targe machine users 

1 12S?4 Daohne Avenue 


write or call for prices. 

M,K,S RO, Box 09558 

1 n _Tr , 1 Hawthorne.CA90250 

1 ^ (213)7774070 


Columbus, Ohio 43209-0558 

I TELEX GS7444 


614-460-5251 


Circle 355 on Inquiry card, Qircie 273 on inquiry card. 


Bminn^ Syfieim Rrunrch A Dtvrlofvneni, Im. 

P.O. Box Uii / Tudtrr, Gi. / 404^91-0144 

“dBaoe>^Doc it new avaiiable" 

What is dSiBH-Oac? dQi»-Dcrc a compioleiy 
mpch^rLEZtid '‘iyitaw documontvttan ItacMtiy'' for 
user-developed dBase-1 i application Systems 
Here Ls a partial list d dBoH-Doc capabiHhes: 

1. Logt^ Deitgri Sfwcttlcalloni — interact fwe 
data entry and reporting Rtocau Deacrtiitkmi, 
and Dale Dkllonary Qb^ec:! lypte 

2 Data Okllonary — intaraciiva reporting ot ob¬ 
ject-type cross reference, summary, and direc¬ 
tory re^rts. 

3. Bloch Diagram Ganarator — interactive entry 
of dJagram specifications, and eiltiar mtefac- 
tiveof '"batch" block diagram reporting. Maybe 
used to draw Hbratchlcal Anityata Dtagraiiie, 
data base Hierarchical Diagrams, and Data 
Baa* Linkage Dtagrtnta. 

4 Ptiyalcal Oaslgn — interactive entry of program 
descnplicm and "statistics’", and attbet batch or 
interactive repiorting cl program foUar docu¬ 
mentation, and pvografn-to-pfogramcrotta ref., 
prowam-lo-data-baaecroaant.p and other vat- 
uabTe cross-raterence and "summafy" reports 

5 Sppar-ltht — use this print utility to list dBasa-h. 
assembler. PL/I, ate. program source files 
Super-list allows you to ’’batch print one hun¬ 
dred {Or fewer} programs per execution 


tiBAS£-ff ii a rag/sferad frademark 0^ AahfOrt- Tate, 

tflc. 

dBASE'DOC is a ragisiarad tradsmarif Qf Business 
Sysfemi Research end Oeveiof^meni. 


Bargain 

Boards^ 

Best prices around on 



kickfda SS.OO par board for aklpplng and hamMna. 


6331 Fairmount Ave. #701 
El Cerrito, Ca- 94530 
(415)524-6352 



SAVE$SAVE$SAVE$ 

LIMiTED INTRODUCTORY OFFER 
NOT SOLD IN STORES 


An Accounts Payable System for the small 
business with an >^ple II* Computer, at the 
unbelievable low price of ^ f 

Specui Bsalures Incl Jr 

•Dne liniei iapal nl reptilitive p^s. 

*|ytu1|ipiE CHKral Ledger disfnbutiiHis per invoice, troth debils & 


•Checkmg balance irainlepance. allows mafttial aral/or vend 
checks 

•High spoed mdchme language progs & random access IHes 
■Payroll & etipense chBCk pymts 
•Cash requirements projeclion 

■Oplicmal remoie work sialhin input >& processing qt no ektra cost 
This program will be in stores m a lew months a much higher 
price 


ACT NOW & SAVEN 


We oiler a IS Pay money ihai period tor fou le i a view uui 
documeniAtion & decide tu keep Or return fbe sealed disk & Ihe 
documents Send check id 


ACCOUNTS PAYABLE RESEARCH i DEVELOPMENT CO 
BIOS WiEshire SIvd . Sulie ^0 
Beverly Kifis. Ca. 90? n 


iFiclube |2.[]€ for Shipping f; Handling 

Ca res add sales Ian tor youi counljr 

The system requires an Apple 11* 4Sk compuEer with Applesell* in 

ROM. 1 disk drive (DOS 3 3*] & a priftter 

* Trademarks or copyrighted programs of Apple Computer . Inc 


CIncte 76 on Inquiry card. 


Circle 9 on inquiry card. 


$$ Printers $$ 

EPSON 


wx so . .. 

S399 

WIX 00 FT III. 

. 489 

MX 100 mu. 

509 

FX0O ... 

.. 549 

STAR MIORONiCS 


Gemini ID.. 

.. 329 

.Gemini IS .... .. 

.. 50 9 

C. lOTH 


8510 Prownler Parallel _ 

. 419 

as 10 ProwfUef Serial _.... 

.. 5S9 

1550 Parallel. 

.. 699 

1550 Serial ...... ... 

. 749 

1 Shtpptog ana nanttnng add CA msidBfiis add 6% 1 

^ "Ofber Printers Available"^ 

1 

1 THE COMPUTER STORE I 

1 869 Sandcastle 

1 CDM, CA 92625 

1 714-602-1425 

J 


WIREMASTER 


Whip vuur wtne wrap 
and laypuf 
prciblemi with 

WIREMASTER 


WIREMASTER is a software tool for design, 
layOiiL and assembly of hardware. Your 
schematic is fed to WIREMASTER, which 
produces network niaps, cross-references, 
wire and parts lists, and debug checklists. 
CHANGEM ASTER keeps track of fixes and 
updates. PLOTBOARO and PRINT BOARD 
give pictures of the layout. Post^pnocessors 
for wirewrap machines avajiabfe. Runs on 
CPfM, MSDDS, UNIX, and VMS. S195. 

AFTERTHOUGHT ENGINEERING 72^6 Court¬ 
ney Dr, San Diego, CA 92111, (619) 279^2a6a 



DEC RAINBOW 

MANAGER'S TOOLBOX 


So/i-uiarr /or ihe "Tletfroitif Oeslr”/ 

* REMIND - Apptiinlmenl calenddr 

and ''tk-kJe" fili?. 

* PHONE Tele[jhtJIM? hsi nidnt\ 9 er 

* CALC Desk L'alculafor. 

* MEMO Simplified word proressnr 

for wnEcng memorandii- 

Package Price: *169 

Call OT Write for Free flrochuTe 

^^psccjites 

P.O. Box 19130 
Minneapolis, MN 55419 
(612) 825 5444 



Circle 124 on Inquiry card. 


Circle 22 on inquiry card. 


Circle 409 on Inquiry card. 




























































NETRONICS NEW 16 BIT EXPLORER 88-PC ... $399.95 

IBM COMPATIBLE 


11 AIN II III TECHNOLOGY IN I AST LOMf-COST STEPS, Thli 2 board lyitein 
(1) on 0O0& mother bocird wilh Q 5‘»(ol Bxpooiion bus ThtJl wilt occept ory hortiwaiie designed 
for the IBM perwnol computer and (2) a 64K [exponddble to 256K} memory board that also 
tefituras tm IBM compolible RS 232 communications pofi, AlJ circuits ore funcHonoliy equivo- 
lani lo thm IBM except for the cofselte ROMS. This rneons that all progroms written In basic 
designed to run m on IBM can be compiledl ta run in ihit lyslem and thoi any dish ^operating 
system that will run on on IBM will work directly in the EXPtOWER BB PC The tyitem monlior 
BOM Included In the Starler's system features a user-frierxily operoling system thal q I lows 
easy program generation and drugging. The Commands Include disploy.'modify momary... 
dliplav^modily registers..jnput/output dota to 1^0 parts.. .block mavei...single^ step trace 
mode...go/run with optlonol breakpoint and register reparts... cassette load/spwe with Fife 
lobela .-pluso coiriplete system test program thol tens ond reports condition of ROM, RAM, 


The eXPLOAEB S^PC can be expands^ at ony pace you decide Inuosi and leam oi a pace 
thal is condortoble for yaw Nelfonks is dedicoied to supplying the (inesl hard wore and salt 
wore ta make this o meaningful learning experience. Hard disks, built-in modem board, 
eprom burner, print buffer system plus more will be ovailpble shortHy. The following items 
ore ovoiloble now: 


cmsette inierloce, timer. DMA controller, interrupit controller, ond the communkations port. 
These test programs not only allow easy debugging of software but they serve as hardware 
ond soflwore leorning tools. 

The EXPLORER STARTERS KIT kidudH o mother beard memory' I/O board oil com¬ 
ponents needed, sockets for IC's used., one 63-pin bus connector and complete assembly test 
instrudtDos. AH you need Is o soldering iron, solder, □ -t-S volt & 3 amps B - 5 B T2 volt 

@.5 amp power supply, and o Standard RS 232 terminal (Netronlcs has 2 low-cosl ones to 
choose fram], 

□Explorer 69-PC Stoner's Kit „ ,S3999S -h 10,00 p4i (wired & tested odd 100 00) 

□ Exlra 63-pin connectors iS? 4-25 eo. + LODpfti. 

N ydu do not own □ terminal you may wont to consider using our IBM compafible kevboard 
(see photo) to Ccniunctior^ with on IBM compatible color graphics board This combination, 
although not necessary at the Inlraductary level may he desiroble iF you plar> lo expand the 
EXPLORER eS-PC to be fully IBM compatible. These items require addiiionol power and ore 
aniy availobfe wired and tested as follows- 

□ IBM compatible keyboard...i29b.95 + 10.00 pSI 

O IBM compatible color hoard .-$299-9S + 10.00 pB» 

□Additional ROM required...$35.00 


EXPLOITER if 



tompuling Irgm thi gyiiuiid up, $tid wnh Ihe 
Eiplonr/BS Level 'A' WT which inclintes m eipiPd 
ablf fiHlher board. The Kbt Includes the 6015 CPU. 
2K Motihar prqpriiti utid lu Cntif. teat, run and sivn 
prsgretni plus the petti to aHow you lo itid pro 
grimtning. Juti add i power aupply and lemilnsi or 
bei keyboard. O LEVEL A Terminal rerfimt or 

□ Hex Keypad 
12B.95 + 3.00 pBl. Add 
D Level40.95 + 2,r 
+ TWO too pin Gottnecropt 
#4.05 ea. end have i pow 
irtul S-10D compuler. Add 

□ Level T' 39.95 i- 2.00 
pAl + Itvt 1Q0 pin cpniMctnts to incneii $- 
itots IG 6. Add memory uilnB Ihe JAWS 15-64K S100 
bdird Df add □ Laaed '0' 4K te main beard 49.95 
^ 2.00 pAL OLeverE'5.55 + 1.SD pBI adds tie 
coding lor AK ef 2715 Bpromt. Neeil i power supply? 
Uae the □ S amp AP-1 it 39.9S + 2-00 pil. Select 
one Df our low cosl lermlnals or aie the □ Hes key¬ 
pad w/dliplay 11 69.9S + 2. DO plL □ Dtiuie 
iValeiFi cabhiel 49.95 
3.00 pAI. □ Optional lin 
16,50- New add □ 
soH 8K bailc 4 a powariLl 

□ Teel editcf^assembltr 
ki HOMS, full 99.9S ea. Add 

□ h" floppy 499.95 -i- 12.00 p4i. O 

IroHer board 199.95 ^ 2.0D p4l, □ Floppy catHnels 
& power supply 69.95 t 3.00 p4i □ Two drive 
cable 29 95 + 1-SD p&l. Hard dish alio available 
(lee tBun.)__ 

ORDER A SFECIAL-PRICE 
EXPLORER/il PAK 



U Iwglnnwr Pak (Save $26.06) - tod gel Level 
A (Terminal Venian) wKli Mooiior Source Llaling 
1425 value} AP-1 5 amp power supply. Intel 5065 
Usen WsnuaL.{Boii. 5199 95} Sf»EClAL $169.95 

plus $4 pBi. 

□ Ewporlmantwr Pak (Save $53-40) You pel 
Level A (Hex KeypadfCkipilay Vemen) wlLh Hea Key 
padfOiiplav. Intel 0065 User Manual Level A Hex 
MnnilDr Sduite Llilinp and AP-1 S amp, power sup¬ 
ply. .(He|. 3279.96) SI^€lAi $219.95 pkis S6 pAi 

□ Spwclol Mieroioti BASIC Pok (Save $103.) 
' Tnu get Liveii A {Terminal Venion). 6-0, (4 k HAtt) 
E. Ik IWcmHfl ki RDM biM 6065 User ManiuLLevel 
A Mencter Seurce Lisling and AP-t 5-amp. power 
supply...(Reg. 4439.70) SPECIAL 4329.95 plus ST 
pAi. □ Add a Rom-VersQD Teil EdiLon'AisitmbleT 
(Requires Leveti B and 0 or 4100 Memary)... 
$99 .9 5 plus $2 p«i 


Startor 6" DIek Syitom , Inchidei Level A, R 
floppy disk cenlreller. one CDC 0" disk drive, Iwa 
drive cable, two 4100 canneclort; )uit add your own 
power supplies, eablnels and hardwant...O (Reg. 
$1055.00} SPECIAL $999.96 plus 313 p4I...G 32k 
Starter Syilein. 4104S.95 plus 413 p6l. O 46k 
Slarler Systim. 41095 95 plus $13 pAr D 64k 
Slaner Syilem. 41145.95 plus $13 pll. 

D Add le any ol above Eaplarer sleiri caNnel AP-1 
live amp- power supply. Level C wilh iwo SI00 eoh 
titclDis. dish drive cablnel and power supply. Iwo 
luh-D cEMineuluri lor Gonneelmg your primer and 
lermlnal...(neg. S225..95} SPCaAL $190.95 plus 
S13p6i. 

O Complwta MK lyitofn. Wired 6 Tested... 
$1650.00 plus $25 p«L 

S^IW BOAHPS 

JAWS MEMORY lOARO. Flituret I he INTEL 
0202 let Invisible refresh. Designed lo be used wUh 
5060. 6085 and 260 CPU's. Works in Hi wed d< 
iJgnel $-100 compulert, 10 day refund (or eiiclianqe 
wired unit far a Kit) an wired unkt. 

□ 16KKI1149.95* □ 16K wired 179.95* 

□ 32X Kit 199.95* □ 32K wired 239 95* 

□ 48K Kit 249,96* □ 4AK wired 299.95* 

□ 54 K Kit 299.96* □ 64K wired 359.94 * 

* Add $2.00 p6l to III above 
4 DRIVE I*' fLORRY CONTROLLER BOARD 

□ Single density (single or doubta sided) contmler 
using the WD 1771. Includes Iwo serial ports. Plugs 
Into any S-lOO cemputer. 

IK 17U EPROM BOARD. □ addiessihle on 
6 K page beundarles cemplele with inckeli 69 JS 
+ 2.00 pAl. 

$.11» ELECTRIC MOUTH. $lve your compuler the 
power ol speech. Uses National s DfOFTALKEJt 
: wilb 143 words 99.95 + 2.00 p6i. G second 
word sel 39.95 -i- 1.00 pAr. Hoard accepts up In 
4 word sets or yeur own custom word rum chips. 



Dwluxo hOQvy-duty Steol cabpnel than hoasos either two 5%" HoppiBS or a S'^i " hond disk 
with one Floppy, This cablnel F-eoiures a brush-Finish From ponel ond □ wood-graiftod tleev® 
that gives the unit o reol proleitionol look. 

□ EXPLORER SB-PCCobinei, 4199 95 + 16.00 pit 

A heavy-duty open fro™ power supply wKh fon thol can be used lo yout own eobloet or 
rnstailed into the Nelrortk cablnel is availohJe as foltows: 

□ I Damp power tuppFy for sysiem + 2 floppies,. S149 95 -i- 6.00 p6l 

□ As above -t- extro power far 1 horddlsk.. $169.95 t- B.OOpAi. 

□ IBM compoijble disk control tor board. Control^ lour S'x" floppy drivet (w 7 drive coble) 

□ Avoilabto wired and lestecf only,,,$2M.0D -i- B.LXJpai. 

□ The monilors and BIOS source listings are □vailobio on srlFter disk or hard copy at 433.00. 
Please specify format and sysiem required. 

O INTEL6066 8066user mofluol. 415.00 + I.SOpAn 

□ THE 6086 BOOK by RECTOfl ft ALEX. $16 00 + 1.50 pfti 

Ospecid IBM compotibto system; wilh keyboard, color graphics board., floppy disk control- 
tor. 64K RAM, cabiner. siondard power supply and a single 5'/* *" floppy drive. .$1699.95 4 
23.00pft. 

■IBM PC is a regiilered frodumork of iBM Ccxportrliarti 


Use 90 pfearugrammab wuidi or generati your Dwn 
words using phomms. Perlact for any project Ihal 
needs ipeecti or fur speech development system 
Conned] te any R4 232 serial or 6 Dl parrtHel onrl 
or can be used Lti a aland alone mode. □ Speak¬ 
easy (board only} 159,9$ 4 3.00 p 6 i- □ Cablnel 
and power iranslormer 25.00 t 2.00 p 6 l. 

TRS Id ELtCTRLC MOUTH. Flops Into Ihe expan 
Sion iNil an the TRS 60 mbilcls 1 or 3 (tpocily type} 

□ With 143 wort! sd 119.95 4 3 00 pBl, Indudes 
separale power supply, □ second word scl 39.95 
^ 1.00' p 6 L same specs as S 160 madEi 

APFLE ELECTRIC MOUTH. $am« as abuve OX 
cepl this board plugs into any of Ihe Apple expan 
lion skill □ wilh 143 wnrd sat 99 95 4 3 60 p 6 i. 

□ secrxid wrud set 39 95 4 1,00 p 6 t. Accepts 3 

ward sell or cuilpm word ROMs._ 

TERMINALS A VIDEO 


iFASTERMM □ 199.95 
4 3.00 p6l. Display for 
mat: $4 pr 32 char^lR 
lines... 95 ASCI characleri 
(u'l case}. .6 baud rales, 

160 10 19,200..,line euL 
put: FES 232-C er 20 ma 
kiDp...videD output: IV P/P 
...curior model: ham« 
i dear screen, erase Id end ol Ine, erase curto' 
line, curtur up and down, auto carriage relumiline 
feed al ends ef ine anil auto scrultog. revlrse video 
...blinking cmsdr...partly: nil, even, or odd...Hop 
bits; 1,15, 2 -data bits per charader: 5, 5. 7 or 6... 
printer nulpul: prlnli all Incardng dala...1li on board 
HAM ..2k on-lioard ROM...complete with ppwet sup 
ixy- cahlnel & 55 key ASCII eoEoded keyboard. 
□ Optional graphics mode: includes 34 Greek 6 
math plus 30 special graphic characters: 19,9$ 
prepaid. 

O FASTERM VIDEO BOARD: 99,9$ 4 3,00 p6i 
SMaBTeRM 1« □ 299 95 r 3,00 p6l. Display 
larmat: specily either 80 by 24 or 40 hy 1$...126 
ASCN characters (u6l case}...! baud rates; 110 lo 
19,200..,bne output: RS232/C or 20 ma current 
kiop.videu output: tV P/P...edlling lealures; 
Interl/dBlffte Unc. inserl/delete characler, fir- 
wardihiacli tab..Joe ai page iiaRsmlf .page prim 
Tunclkm,. cursor positiianing; up. down, righi, leh, 
phis absolule cursor positioning wilh read back... 
visual allribuiei: underline, blink, reverse video, half 
Inlenshy & blank ..graphics: 12,80D pixel rescluHon 
Mock plus line graphics ..on screen parity indicalor.. 
parity: oH, even dr odd...stop btls: 110 baud 2, all 
olhers 1.. priidet oulpul,..50 or 50 Hr vertical re- 


hexh-.blinking block curidr...2k on-board FEAN .. 
ASCk encoded keyboard: 54 keys. 12$ character 1 .. 
4k on-bt^ard Ft0M...comptele wilh power supply 
6 cablnel. 

□ SMARTERM VIDEO BOARD: 199.95 4 3 00 p6i 
O ZENITH VIDEO MONITOR (green phosphor): 149.95 
4 6.00 p6i O HF modulator (kit only): $.95 4 
1.00 p61 □ 3 fl, coble wRh OB 25 conneclort 
14.9$ r 2.D0p|l 

HARP ni IN 

Add up ta Tour 5 nr 12 megabyte hard iiski lo yaur 
$-100 system. AutomalicaKy InstalPs llten to my 
stanitard CFM 2.2 BUS. □ $ megabytes 2496.00 4 
15.00 pftI, □ 12 megabytes. 2995.00 * 15.00 pAI. 
O Diik ta letl your system compallbiUly 5.00. 

SOFTWARE 

We are distifbutars fur al Systems Plus 6 Micro 
pro sohware Cal lor prices. □ CPiM 2.2 150.00 

□ MIerbton disk basic 325.00. Q Special Butineti 
Pac includes CPfM. BASIC. UL, AR, AP 6 Payroll 
69g95{S3veG2S.OO). 

CLIP AND MAIL ENTIRE AD 

*p^i ironrfs for 'pasrerga ft Jnsur^ance " For 
Canodton orders doubto rhis amaunl 
CP M n o reg fractoranirk of Drgrtoi Hmeorch 

TO ORDER Call Tall Ffwa 
800-243 7438 

Ta ardwr (roirn Connaetkut or for twchnlDal 
□•■litanc* call (293) 164-9371. Cawn. 
raildantf ndd taUc tan^ 

□ VISA □ MASTERCARD (Bank No _.) 

AcCi No._ 

Exp. [>ai(f_ 

SEND MI THE ITEMS CHECKED IN AD 

Signature__ 

Print Name__ 

Address ___ _ 

City ___ 

Sinip_ 

^■P _ 

NETRONICS R&DLTD. 
333 Litchfield Road, 

New Milford* CT 087Tb 



BYTE May 1963 543 





























































GEMINI 
10 Printer 

$299 


Gemini —15 Printer .$459 

Brother HR-15 Daisy Wheel... CALL 

Transtar 130 Daisy Wheei.CALL 

Transtar 350 Color Printer.CALL 

Epson FX 80 Printer .CALL 

Super 5-A40 Haif-height 

Appie Compatlbie Drive_285 

Tandon 100-2 Add-on Drive.275 

Corona PCs.CALL 

CALL FOR BEST PRICES 

MICRO MARKETING 

46se Convoy Street. Suite 109 
San Diego. CA 92111 TeL (619) 565-0158 


Circle 115 on Inquiry card. 


I WILL BEAT ANY COMPETITOR'S PRICE 
PROVIDED IT IS, NOT BELOW MY COST. 
TRY TO BEAT THE$E 1C PRICES: 


e4K 

DYNAMIC HAM 

200 05 

S4.79 1 

e4K 

150 ns 

4.99 

64K 

120 ns 

S90 

16K 

200 ns 

1.25 

2764 

EPHOM 

2S0 ns 

S750 

2732 

450 ns 

4.15 

2716 

450 iits 

325 

2532 

450 ns 

470 

6116P-3 

STATIC HAM 

ISO ns 

54.24 

2016 

toons 

400 

2114 

200 ns 

1.60 

Z8QA FAMILY 
CPU. CTC, or PIO 

S3.39 

OAPm 


H25 

1 DMAorSIO/0 

12,50 J 


s 


MasrorC»H3 VISA Of CASH COO 

Factory New, Prime Paris I 

MICROPROCESSORS UNLlMITiD 

3 24,Deo Soum Pfiona Ava 

I OEOGS. OK 744^1 

(91 aj 2^7^941 

Ap i^hangei Can iw viAmw nrtces SutwKi ip ^vaUdiip quafibliH 
£ kmmuci! eiilra Cssh ducDuri jincK stmn | 


Circle 309 on inquiry card. 


i^SflSDBSQ 


PC-LINK 

DEC VT100® TERMINAL 
EMULATOR 

• A lull featured DEC VT1 DO* terminal 
emulator on IBM PC, 

• Transfer text tiles between bosi and PC. 

• Very easy to learn! AH DEC softwares can 
be accessed from IBM PC, You can use the 
standard DEC editor edi on PC without learn¬ 
ing the Intricacies of escape sequenoe. 

• To use PC’Link programThe PC needs to 
have at least one disk drive, IBM DOS. IBM 
monochrome display, ^ RS232 port and tele¬ 
phone modem, 

• $40.00 

Add $5.00 for shipping 

SCREENWARE CORPORATION 

RO. BOX 3662 
NASHUA, NH 03061-3662 
TeL 603-888-4074 


RGBCQLQR BOARD NEWfar APPLE He 

A new video board that provides the 
Apple tie with RGB (rad/greHn/blue) 
video signals for crisp, vivid display of 
color graphics and text, with exceptional 
resolution and color quality, is now 
available, 

* Can be used with 80 column text so 
color graphics and text are displayed on 
one RGB monitor. 

* Each text line can be set any one of 8 
colors on any of 8 c olor s of background. 

* Sync signals are ± TTL composite or ± 
TTL separate H iBj V; for universal RGB 
mon Itof com pati bill tv- 

* Plugs Into slot 7 and comes with S' of 
ribbon cable for signal output. Optional 
cable connector and longer length cable 
available, 

MODEL VCB-2e $169.00 

Also available: 

Model VCB-A2, RGB board for Apple U 

$139 00 

VTM-BO, 80 Col. Bd, Apple il $179'00 
VSSnBO RGB soft switch for Apple If 

$ 30.00 

For IBM PC: 8 foot, 16 color RGB inter¬ 
face cable assembly for SONY Profeel 
Monitors. $ 99.00 

TELEMAX, INC. 

P,0. Box 339 Warrington. PA 18976 
{215J 343*3000 


Circle 444 on inquiry card. 


Save $ on 
Computer Books! 

Wfe offer a 10% discount 
on computer books from several 
publishers. 

Fast, reliable service and low 
shipping charges for mail orders. 
Write for FREE catalog. 



DOWN 

TOWN 

BOCE 

BAZAAR 

IMG 


DOWNTOWN 
BOOK BAZAAR. 
Dept. B 

P.O.Bdx 2490 
Brooklyn, N.Y. 
11202 


Circle 176 on Inquiry card. 


Let your 
Apple do the 
designing. 

tNTRODUCB^ THE ONLY AfMWMCED 
DESIGN SOFTWARE FOR SMALL 
BUSINESSES A ENGINEERING STUDENTS 


PfeOCfl'AM^ INtUJDfr 


OQS13] 


□3-ftjint PatiVMoticin Generation 

DrogriE. rnslalttv. attd Itbces Ittnkages. 

Allows i>p0r«tof to ao tompte* daattjnirig 
without dQ«)g i:;oiT)pi|B,E Dqutrtiono 

MAMUA4...STD 

tAANCAL 044LV_....$10 

□3""Riint Motion Gerwration 

Sanw Og allow program uritlioul iTn 

ptlh ganedtiiofi. ^ HAHUAL..WO 

MANUAL WtV. .. i 10 

□Linkage Rotatior 

Given Hw pmri locatnn. thei can 

wfily that the Nehage wNI 90 
Ihru 3.4 w S palh poims. 

OtSK wd IHSTnjCTMWS..^^...«Z^ 


Send chec^ or money order 

D I L ^RESEARCH & ENGINEERING 

' T' „ Pb BOK (1407 
II 'I ^ MJLW. Wt S3711 14143 V&4 34D2 


TRS-80 MODEL 16 AND 
68 0QQ SYSTE MS 
RELATIONAL 
DATABASE 

MANAGEMENT SYSTEM 
(DBMS) 

INFORMATION MANAGEMENT 
FOR BUSINESS SYSTEMS 

• Dnlque Fealures 

• Easy to use Powerful 

• Menu Driven 

• English Subset Query Language 

• 68000 Code Efficiency 

INTRODUCTORY PRICE S595 
Send For Catalog. 

DATA MANAGEMENT SYSTEMS 
211 N. ELCAMINO REAL. lOlC 
ENCINITAS. CA 92024 
or Phone: (619] 942-0744 

ms-SD r> i irad«iin.afk ef Tandjr Cai-p. 


Circle 150 on Inquiry card. 


ScraanGen 

FULL SCREEN CONTROL 


An assembler subprogram you call from your 
programs to handle screen InpuKouLput as 
IBM mainframes do. 

Define full screen format specifications 
outside your program, and call ScreenOen to 
retrieve the formats, and do all the I/O for you. 

• One command Inputidlsplays a full screen 
> Use all of your CRT video etirlbutes 

• Define up to 24 function keys 

• Define templates for display and inpul 

• Validate Input white keying. Insert and 
delete characters to correct fields 

• Tab fields forward and backward 

^ Draw figures using vertical field displays 

• Save memory as only one format needs to 
be in memory at one time. Make the 
constants to display virtual, and they don't 
use any memory at all 

‘ Build help screens. Call them with one 
function key then return to where you were 
Avatlabla now for most popular - 


BASIC 1 

1 IBMPGandCPfM 

$99 

COBOL 

Apple II CP/M 

$75 

FOFTTRAN 

Shipping 

$ 4 

PASCAL 1 

1 Source code included 



Dostor Inquirloa walcoma 


IHTERDfiTR 


SYSTEMS INC. 


1051 Clitilstt StrSBt, Buffalo, N.Y. 14700 Visa. M/C 
1416) 4S3-fl6T5 (cill CDOflct to ardir) Arn. Exp^rsss 


Circle 238 on inquiry card. 


Maxell Floppy Disks 

The Mini-Disks 
with maximum quality. 




Dealer inquiries 
invited C.O.D’s 
accepted. Call 

FREE tSOO) 2354137. 


PACinC EXCHANGES 

100 Foothill Blvd, San Luts 
San Luis Obispo. CA 93401 
hCat. calUSOOj 592-5935 or 
(805)543-1037 


Circle 406 Oh inquiry card. 


Circle 326 on inquiry card. 


Circle 347 on Inquiry card. 






























































































True MAIL ORDER Prices 

With so many so-called Mail Order establishments using "toll free" lines, and gradiose advertising, how can you, the customer, expect to 
receive true mail order savings? We have done away with large ads, and free phone lines to offer comparable service passing on the 
savings to you. Our reputation for low prices and satisfaction is outstanding. 


DISKETTES 


^Kangaroo: (w/library case) 


SS/DD... 

... $19.35 

DS/DD. 

... $28.00 

— 10 yr. Warranty — 


Elephant: 


SS/DD. 

...$21.95 

DS/DD..,,..... 

... $28.96 

Verbatim: 


574" SS/DD.. 


5'/," DS/DD. 

... $38.95 

8" SS/DD ... 

... $38.95 

8" DS/DD. 

... $43.95 

— Available soft/hard sector — 

Library Case SVa" .....— 

....$1.75 

MODEMS 


Hayes: 


MicfoModem II 


with Terminal Program_ 

..$285.00 

without Terminal Program 

,.$255.00 

Hayes Smartmodem: 


300 Baud _____ 

,.$199.00 

1200 Baud. 

.. $505.00 

Novation: 


J-Cat ...... 

..$104.00 

Appfecat II.... 

.. $285.00 

Smartcat 1200 Baud _ 

,.$440.00 

Hayes Chronograph . 

. $179.00 . 
-r 


COMPUTER PRODUCTS 
FOR IBM 

The Ultimate Peripheral 
MONTE CARLO"" CARD 


64K... 


128K .. 

.$450.00 

192K ... 


256K .. 


T & G Products: 


Joysticks. 

$49.00 

Trakball. 


BUSINESS 


Visicorp: 


Visidex..... 

.$180.00 

Visiflles ..... 

..$180.00 

256K Visicalc .. 

.$180.00 

Visltrend/Pfot_ 

.$225.00 

ENTEHTAINMENT; 


Infocom: 


Zork 1. 

.. $27.00 

Zork II.... 

.$27.00 

Zork III .. 

.$27.00 


PRINTERS 

Okidata: 

Micronne 92.$565.00 

Micro! ine 93 ... $985.00 

Pacemark 2350 

Parallel .$2100.00 

Serial.......$2200.00 

Pacemark 2410 

Parallel .. .$2400.00 

Serial.. $2500.00 

Call for prices on the entire line 
of Okidata Printers. 

Call for the New Epson FX Printers. 

TEC/C.ITOH 

Pro writer 1 Parallel__$369.00 

Pro writer 1 Pa rail el/Serial_$489,00 

Pro writer 2 Parallel...$639.00 

Pro writer 2 Pa rail el/Serial_$689.00 

F-10 Starwriter Parallel 

or Serial .. $1185.00 

F-10 Printmaster Parallel 

or Serial .$CALL 

Brother HRI: ......$795.00 

Smith Corona TPI:___$559.00 

Star 

'Gemini 10 & 15 .. Call for low prices! 


TANDON DISK DRIVE 
SPECIAL 

TIVI-lOO-2 DS/OD 320K Bytes. $245.00 

TM-55 320K Bytes Half Height.... . $239.00 


QuadRam Quadboard 

64K.....$390 00 

128K . $450.00 

192K . ...$510.00 

256K .. $570.00 

Kraft Products! 

Joysticks...$55.00 

Game Paddle.. $29.00 

Oavong Hard Disks 

5 Megabyte ..$1450.00 

10 Megabyte___....$1850,00 

15 Megabyte...$2250.00 

Maynard Electronics 

Floppy Controilers w/Parallel . $209,00 
Floppy Controllers w/Serial ... $239 00 


Send orders and inquiries to; 


TM 


Computer Apparatus 

P. O. Box 32063 • Aurora, Colorado 80041 
Telephone Inquiries: (303) 759-9251 

Monday thru Friday — 9:00 a.m. to 5:00 p.m. (Mountain Standard Time) 

We built our reputation on low prices 
for the informed computer user. 


MONITORS 

Amdeic 

Color I.. $295.00 

Color II...$695.00 

300G Green...$155.00 

300A Amber.... $155.00 

31OG Green ..$175.00 

31OA Amber.$175.00 

Zenith: 12" Green__$ 99.00 

USI: Amber .$159.00 

*Taxan: Amber.$139.00 

PGS: RGB Monitor.$CALL 

BMC: Green 12"... $ 80.00 


DISK DRIVES 

Apple: 

Fourth Oimenston: 

w/o controller...$250 (XI 

w/ controller ... $319,00 

Rana Elite I: 

w/o controller....$270.00 

^ w/ controller .... $339.00 

IBM: 

'Tandon TM-55 

The New Thin-Line.$235,00 


COMPUTER PRODUCTS 
FOR APPLE 

MBI; 

VIP Graphics Card .$119.00 

Appletime ClockCard.$ 85,00 

Silicon Valley Systems: 

Final Analysis. ,$149,00 

Word Handler......$11500 

Continental: 

Home Acct.$ 49.00 

On-Line: 

Screenwriter II Pro ..$139.00 

Visicorp: 

Visidex. $180.00 

Visiflles.$180 00 

Visicalc .. $180.00 

Visltrend/Plot...$225.00 

Denver Software: 

Financial Partner......$13900 

Pascal Tutor ___$ 82.00 

Pascal Programmer..$189.00 

Stoneware: 

DB Master...$149.00 

DB Utility Pak.$ 65.00 

T & G Products: 

Joysticks.. $42.00 

Select-a-Port .. $42.00 

Game Paddles.........._ $28,00 

Davong Hard Disks 

5 Megabytes .....$1450,00 

10 Megabytes ..$1850.00 

15 Megabytes .. $2250.00 

Ram Cards 

Microsoft 16K .. $75,00 

Generic 16K. $60,00 

CP/M Microsoft Z80 Card.$259 00 

80 Column Cards Videx w/soft. .$269.00 


DELIVERIES: 2 - 4 weeks average. 
PERSONAL CHECKS: Cashier s check and 
money order will receive shipping preference, 
VISA & MASTERCARD: Add 4% to total 
CATALOG: Send for full pricing details. 

Prices subject to change without notice. 
SHIPPING: UPS add $2,00 plus 
2% of order total. 


Circle 116 on Inquiry card. 


BYTE May 1VS3 545 
























































































































Floppy Disks | 


5015 Kanan Road 
Agoura Hills, CA 
91301 


C LANGUAGE 
PROGRAMMERS 

c-systemo 
C OOMPILiR 
G-windovR^ 

The nrif c longuope source level 

program testing arxd debugging tool 

• Single step by c source line, 

• Set breakpoints at Une numbers. 

• Display and after variables by symbol 
name, using c expression syntax 

• No more print! Of ossernbier level 
debuggJi^ 

c^iodow^^ is a support package for 

the c^eyeteine C COMPILIR for 

a086/e066 based systems. 

Contoct 

c^yateins FuUerton. CA 92634 

P.O. Box 3253 714-637-5362 

TM c^ystamE 


SAVE UP TO 50% ON 

Floppy Disks 
& computer 
Supplies 


We Discount the Top Brands 

3M-scotch* • verbatim« 
Memorex • BASF • Maxell<^' 
we also stock 

Ribbons • Paper • Labels 
Cleaning Kits • Printwheeis 
Storage products 

call, write, or utilize Reader 
Service for our free new 
DISCOUNT catalog 

LYBEN COMPUTER SYSTEMS 

27204 Harper 
St. Clair shores. Ml 48081 
_ (313) 777-7780 _ 


Offering Reliability and Same Day service. 


Circle 469 on Inquiry card* 


S-100 

COLOR GRAPHICS 

S199 

256H-192V ■ IMAGED « ISCOUOFfS 


A m USES TMS 9918A FROW TEXAS INSTRUMENTS 
P * 32 FHUWnriZED PLWES FOB 2D SIHU1J.TK»I 
Bp *2 GRAPHIC 
U t, • Tcxi UiitK 

S I * 2? Simultaneous fast moving SPRITES V 

I c ■ SPRITE roiNClDENCE PETDGTJQN, „ 

N A • ON BOAJHI JOYSTlCH & PUSHBUTTON IQOC f 

£ T ■ CDMKisiic vtiKO ournji (nt£Cj « 

S ] ■ ON BOUm Rf HOD CONvEftSiON it^tRvCtlCNS * 

S 0 ■ Mters IEEE 696 SPtCifiCATKTNS 

N • HHjM OUAUTT pc C0N5THircTION 
S • SAMPLE PROQUMS MCLUDCD IK MANUAL 


IKEK MMllL OUT - 



HuuntuHrrs uspexts riaie im sub iix 
CALL £8001343-1232 
MASS £8001 322-0453 


Tech nlG ra p h ic Designs 


P.p. BOX 33>-CNAPTPN .KASaACHUSCTTS Q191B 


Circle 442 on Inquiry card. 


Circle 83 on inquiry card. 


Circle 267 on inquiry card. 


HofFman 

DISKETTES 




Box of 10 

S'A" 

Sgl Side/Sgl Density 

S17 50 

Sgl Side/Dbl Density 
Dbl Side/Dt)l Density 

2000 
24 00 

O" 

Sgl Side/Sgl Density 

2000 

K 

Sgl Side/Dbl Density 

25,50 

u 

Obi Side/Dbl DEnsity 

3000 


Ceriified ICXI^d error lr«e 

Hub rin^s on disktiles 

Specify soft. 10 or 16 sector on disketies 

Sbippiog/Handling 50 per box 

Coiilornia residents add appropriate tax 

ORDER NOWn 

Ch eck / Money 0 rder / VI SA / M asf erCa r d /C O.D 


Huffman coMPUTce pboducts 

1720 ilVE DE^f QB14 * DUARTE, CA 91010 

12121 203 1571 


Circle 217 on inquiry card. 



Circle 10B on inquiry card* 


ORDEf? 
TOLL FREE 

FREE SHIPPING 


$549 


{800) 531-5475 jif outside cf lexissl 
{512) 250-1523 |in Texas! 

CompuAdd Corp. 

13010 RKEARCH HLVD #101 
AUSTiW. TEXAS 787 SO 


SMfTH-COROIMA TP-I 

Letter Quality 


Daisy WHeer 
Printer 


• SERIAL OR 
PARALLEL IIVTERFACE 


• MICROPROCESSOR ELECTRONfCS 


Computer Sale 


Franklin ACE 1000 

w/Color .... - . $ 965 

1000 System w/Monltor 1375 

ACE 1200 w/Color . 1890 

Drives for Apple and Franklin 
Quenlin 5*^^ 249 

Thin Line . 279 

Franklin Color Kil . *....39.95 

fMo Soldering} 


Stripping sfKf hBn^hrjg Bdrf 3% OA rBSidants add fiA* 


THE COMPUTER STORE 

869 Sandcastle 
CDM, CA 92625 

714-e62-1425 


Um DISKETTES 


5H" Diskette ID 
Single Side 
Double Density 


BY*’* Diskette 2D 
Double Side 
Double Density 

13^10 


Soft* Sox of 10 Soft* Box of 10 


* Add M .75 for Plastic Library Case 
8"' and other brands also available. 


COD ACCEPTED 

d^Ier inquiries invited 



CALLTOLLFREE 
800-848-1101 

In N.Y.S (7161 §31-3925 
BETSY BYTES Dlvltlon 
BB InternatFOnal, |nc- 
P O. Box 564 
Buffalo. W Y 14221 


TERMS: Prepaid orders receive free ship¬ 
ping within continental U-S-A. Add 3% (S2.0Q 
mlnimumi shipping and handling charge on 
all COD and credit card orders. N.V. res. add 
7% tax. 


5’A" Tandon Drives 


• TM 100-1 *189 

fstngfe sided, 40 TRK„ single Free 

Of doubFe densrtyl Shipping 

• TM 100-2 S259 

[double sided. 40 TWK/sicTe Free 

single or double density) Shipping 

• TM 100-4 S349 

(double sided. SO TRK/side Free 

96 in, double density I Shipping 


-ORDEI7 — TOLL FREE- 

T-800-531 -5475 (if outside of Texas) 
(512) 250-1523 (if inside of Texas} 

"If we can't thlp the next working day, 
we won't take the order.'* 

Master Card/VIsa of check 
Texa s Residents add 5% &alesjgic_^^_ 

CompuAdd Corp. 

13010 Research BJvd • fliOl 
Austin. Texas 78750 


Circle 125 on Inquiry card. 


Circle 63 on inquiry card. 


Circle 109 on inquiry card. 



















































PRICE BREAKTHROUGH! 

A HIGH QUALITY PRINTER FOR ONLY 



THE NEW D-92 DUAL MODE MODULAR PRINTER 


WE DARE YOU TO 
COMPARE! 

But don't just look at the price, 
consider the features, reliability 
and flexibility of the D-92 dual 
mode modular printer. 

FEATURES 

. 7 x 9 Font For Data Processing 
printing 

. 11 x 9 Font For Crisp Clear 
Business Letters 

»100 CPS Bidirectional Printing 

• Short Line Seeking Logic 
. 800 Character Buffer 

• Six Different Character Sizes 
. 100% Duty Cycle 

• Parallel Interface 


RELIABILITY 

All Data Impact Products 
printers are built with superior 
materials right here in the 
United States. Each unit is 
inspected, tested and burned in 
at the factory to insure superior 
quality. 

Other measures of reliability 
. 100 Million Charaaer User- 
Replaceable Printhead 
. 5 Million Character Ribbon 
Cartridge 

• Easy Access and Serviceable 
Single Circuit Board 

• Full Factory Warranty 


FLEXIBILITY 

The D-92 was built with your 
future in mind. The highly 
modular design provides 
several upgradeable options 
such as: 

• Adjustable Tractor Feed 

. Dot Addressable Graphics 
. 2K Buffer 
. X-ON/X-OFF 
. RS232 Serial Interface 
.9600 Baud 

• Single Sheet Feeder 
. Sound Cover 

Naturally, Data Impact Products 
printers will interface with all 
popular computers whether it is 
IBM, Osborne, TRS, Apple, 
Atari, etc. 


Act now to take advantage of our special promotional discount for options 

For more information call 

1-800-327-1525- 


4lp) DATA IMPACT PRODUCTS, INC. 

H 745 ATLANTIC AVE., BOSTON, MA 02110 TEL: 617-482-4214 
JML TELEX: 951047 DIP INC BSN ClrclA 164 on Innulrv rjiwti 











SUPERBRAIN USERS! 


SLPCRLETTER is for you! 

It's th« eitciting bi-monthly packed with 
technical tips, feature articles, display and 
classified ads plus hardware and software 
reviews written just for the SuperBrain 
and CompuStar user. 

Wow in our second year, we offer: 

m Substantial DISCOUNTS on popular 
nationally'advertised CP/M software. 
S A full line of hard-to-find enharxied 
PROMS, BIOS s and GRAPHICS 
packages. 

■ A direct link to thousarxis of Intertec 
computer users around the world. 

Subscriptions: $25 in USA 
$35 foreign 

(Back'issues available at $3.B0| 

To order, call or write: 

SlPERLETTEfi 

P. O. Box 3121 
Bavariy Hilts, CA 90212 
(213) 277-2410 


Circle 8 on inquiry card. 
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Z8 PROGRAMMABU 
LOGIC CONTROLLER 

16K Static MemofY(6116)/(2716) 
9 Parallel Ports (3-8256A) 

Bare Beard .$50.00 

Kit .$224.00 

A.&T .$274.00 

To Order. (313) 525-1840 

MICRO ADE 

29654 Rosslyn 
Garden City, Ml 48135 


MEMOREX 

■LBXIBU DISCS 


WE WILL NOT BE UNDER- 
SOLM Call Free (800)235-$137 

for prices and informatiorL Dealer 
inquiries invited and CO.D.'s 
accepted 



PACinc 

EXCHANGES 

100 FoothUI Blvd 
San Luis Obispo. CA 
93401 InCaLcall 
(800)592-5935 or 
805)543-1037 


Circle 347 on Inquiry card* 


PERIPHERALS 
FOR APPLE/lflM 

Quality Inexpensive Peripherals 
with a Full One Year Warrsnty 

BARE 


IBM/Shugart Drive 160K 
3Z0K 

ApilB/SIntid Orivt 

Thinline 

Dual Tfiinllne 

EACH BOARD KIT 
$179 

CALL 

22S 

182 

339 

Dlik CoilrallBr \ms 3.Z-3.3I 

69 

21 

G1 

80 Column Card 
(Vtdex Equivalent) 

149 

29 

137 

Z80 Soltcard 
(Microsoft Equivalent) 

119 

29 

1D9 

Printer Interlace with 16K 
Butler and Graphics 
(Apple Dumpling Equivalent) 

139 

28 

129 


COLOR ADO COMPUTER PERIPHERALS 
R.R. 6 Box 70 

Golden, Coiorado 80401 
(303) 278-7172 


Circle 496 on inquiry card. 



IBM'^^-PC USERS 

Gal Add-on MeiaorrfSsnnt Part Cards 
STRAlGtfT from Ike mamitactureF with 
mAfGHT PfifCiSJ 

COMPARE OUR PRICES 

iAK podiilalBit Hsm Caid. expwdiblc Id St 2K .*.. t?39 

64K jKiKim (tan Cam exjBfuttie ba witti nS33?-C P«i ** *271 
S&HpopiViMidl^Catd.ewnA^ . 1399 

luliy (tan Cunt wlRt (Vt .. tS«9 

TiiiJjopi 1EB-Z OSOffi Dvw ....*.. I2*9 

tRpjrtwin Kit 64KB(200ra) ................... SSa 

Itan Dvslt Olia (tan m. Disu & Ftati Spnelsr ... $19 

LOOK AT THESE FEAHJRESl 

• Mulliiayer Bosnd lor low ^to^se. 

■ Sododed ICK Easy Upgrarte lo 512K ramor^ 

» One Year Warranty ^ Fully Tested * Ordefs Shipped Nexi Day 
' Parity GeireratBCheck - Eirsf OeSedinp CapabrNiy 

■ f uKy EompatiWa wltti I6M-PC Software A Haidware Specs 

* Easy to Follciw Ir^irudims tndLxted * No W^it States 

■ Serai Port may Pe Conli'QLHed as COWl or COM2 
> Monev Back GLaiarilee ll nal saHsTied 

' Address Flexibility • Eacfi 64K Block is Address SelectaUe 
tor any Basa Address 

£>b^ MflfcovFw -A^SS ior Skiaphig * CaiWpmva (fcsi- 

oWir, Fair 

Call Of Send Cbeck/Monsy Order to; 

Aflf Research 

14682 Orange Acres • Ifvrne, Callfomis 92714 


Mannaw desiisns 

^Bdecisioni 

HARD DISK COMPUTERS 

$2995 


M TCb ftDO bur “ttw 
Cr4 ntmnal £ 


£Sti"SSDD 
4CRWtM.V 

- JUrpofl'k^JUrpoft Board Swip (Eidu Clutge}- 

IKCLUWQ MORRCW SQIICki: PW MEO HD £ 5V 
TERHiMAL e5E S3&IS DSCa Dfl ADO TOH l6 MBS 

We Pd» A)w»e itw Lutesi eraakt. 

D3A t4SkR&lQO.ZaO.SSKSM;. 1 ta G user MbkI bitb rnenEHy. ScMnarB 
A in ta e iJ»nS4 Db« tEfi. Mh 3 Said A IP. CPAIf WbKlfilv: ^ Air 
COTBCf-Df yjgctf Bazst Pki^ A Pearl 136X11 %al^6hipntepi| Ikon 


lecknywtttib^iMrwih WbespBCIliu^Sam 
ettpenoKa. Bba adtthana charge. Se« pnviojG a 

PMvitf.GL,^.W>. Rrtd AteoesL if^w A^Rf¥SM 


M CimpuPhi-^imTMil liOTi {fiBtiilMitnf s ilock 

C ompuPro 

PfflNTERS: Star, OKI, Otoli, NEC, Kabto, etc 

^'?JCosIPIljs 

COMPUTERS 

^ fiim*aniXngham, AL 3Sa5M114 


Circle 138 on inquiry card 


NEW LOWER PRICES 

PRINTER BUFFERS 

32K 
$219.00 

STAND ALONE PARALLEL PRINTER 

BUFFER FEATURES: 

- ospYAWsarityr wiBw. 

« SHfrOfS^PRHf-PRUSElWTOfWIWta^ 



• SIX OWIRLIBB UPWnr STMlWffl, w 


* JIHHJCHMPH. Hffm gR^FOlllVJLlKTJUa 

CABLE FOR ABOVE - $27.00 


JVB ELECTRONICS 

leOI FvHdn XwwruB. S uNal 
Saeramipvto. Calltef‘nJ»eGa2E 



Circle 250 on Inquiry card. 


Hayes Smartmodem 
1200 BD RS232 $495. 


Rana Systems 


Elite On© 

Elite Two 
Elite Three 
Rana Controlier 


$275. 
$415. 
$545. 
$ 75. 


COMMUNICATIONS PAK SALE 

Mlcromodem M $259.00 

So u rce Su bsc ript io n S 69.95 

ASCII Express $ 49.95 

ALL THREE PIECES $375.00 

Verbatim SSOO nO) $ 23.95 


||npplo Gomputor 


WE CARRY A FULL LINE OF APPLENE 
HARDWARE & SOFTWARE 

GARDEN OF EDEN 

IflMPllTF.RS 

13147 Cedar Street. WestrrrinstBr, CA 92683 

1714-894-9528 n 

24 Hours — 7 Days 
Ask (Of our Price List’ 


Circle 293 on inquify card. 


Circle 312 on inquiry card. 


Glrcla 204 on Iriquiry card. 


























































wabasK 

diskettes l 

$1.39 each! 

Now...Get High Quality at a Low Price 

Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash diskette is individually tested and is 100% certified 
to insure premium performance. 

Why Wabash Is Special 

The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form¬ 
ulated to increase diskette life. This saves you money, 
since your discs may last longer. It also assists your disk 
drives in maintainir^g constant speed v^hich can reduce 
read and write errors. 

Special Seal...Helps Prevent Contamination 

To keepoutforeign particles, a unique heat seal bonds the 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the jacket. This results in outstanding perfor¬ 
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) in a super strong and tear 
resistant Tyvek® evelope. The final Wabash product ts 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 

Each Diskette is 1 CX)% Crittcally Tested 

Since each step in the Wabash diskette manufacturing 
process is subject to strict quality control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, IBM and ISO in addition to the many crittcal 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity - thafs 
what Wabash quality is all about 

Flexible Disc Quantity Discounts Available 

Wabash diskettes are packed 10 discs to a carton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than 100 units are available in increments of 10 units 
at a 10% surcharge. Quantity discounts are also avail¬ 
able. Order 500 or more discs at the same time and deduct 
1%; 1,000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or more saves you 4%; 10,000 or more saves 
you 5%: 25,000 or more saves you 6%; 50,000 or more 
saves you 7% and 100,000 or more discs earns you an 8% 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available f rom CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, call the Wabash diskette compatibinty hotline. Dial 
toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
312-593-6363 between 9 AM to 4 PM Central Tima 


SAVE ON WABASH DISKETTES 

Product Description 

Part # 

CE quant. 
100 price 
per disc (S) 

8" SSSD IBM Compaltbie (128 B/S, 26 Sectors) 

Fill 

1.99 

8'' Same as above, but bulk pack w/o envelope 

F111 B 

1.79 

8" SSSD Shugart Compatible. 32 Hard Sector 

F31A 

1.99 

8 ' SSDD IBM Corn pat ibie (128 B/S, 26 Sectors) 

FI 31 

2.49 

8 ' DSDD Soft Sector (Unformatted) 

FI 4 A 

3 19 

8'' OSDO Soft Sector (256 B/S, 26 Sectors) 

FI 44 

3.19 

8' DSDD Soft Sector (512 B/S, 15 Sectors) 

FI 45 

3.19 

8 ' OSDO Soft Sector (1Q2 4 B/S, 8 Sectors) 

FI 47 

3J9 

SV*'' SSSD Soft Sector w/Hub Ring 

Mil A 

1.59 

5'A'' Same as above, but bulk pack w/o envelope 

Mil AB 

1,39 

S'A'' SSSD 10 Hard Sector w/Hub Ring 

M41A 

1.59 

5V SSSD 16 Hard Sector w/Hub Ring 

M61A 

1.59 

bW SSDD Lanier IMo-problern compatible 

M51F 

2.99 

5V*'' SSDD Soft Sector w/Hub Ring 

M13A 

1.89 

SW' Same as above, but bulk pack w/o envelope 

M13AB 

1.69 

5V4" SSDD Soft Sector Flippy Disk (use both sides) 

Ml BA 

2,79 

5V4" SSDD 10 Hard Seclor w/Hub Ring 

M43A 

1.89 

5 V 4 '' SSDD 16 Hard Sector w/Hub Ring 

M53A 

1.89 

5V4” DSDD Soft Sector w/Hub Ring 

Ml 4 A 

2.79 

SVj" DSDD 10 Hard Sector w/Hub Ring 

M44A 

2.79 

5y4" DSDD 16 Hard Sector w/Hub Ring 

M54A 

2.79 

5 V 4 '' SSQO Soft Sector w/Hub Ring (96 TPI) 

M15A 

2.69 

5 Y 4 " DSQD Soft Sector w/Hub Ring (96 TPI) 

M16A 

3.79 


SSSO = Stngie Sid&d Single Density; SSDD= Single Sided Double Density: 
DSDD = Double Sided Doubie Density; SSQO — Single Sided Qued Density; 
DSQD = Double Sided Quad Density; TPt = Tracks per inch. 

Buy with Confidence 

To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order direotly to our Computer 
products Division. Be sure to calcuiate your price using the CE 
prices in this ad. Michigan residents pi ease add 4% sales tax or 
supply your tax I.D. number. Written purchase orders are accep¬ 
ted from approved government agencies and most well rated 
firms at a 30% surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. All sales are final. Prices, 
terms and specifications are subject to change without notice. All 
prices are In U.S. dollars. Out of stock items will be placed on 
backorder automatically unless CE is instructed differently. Min¬ 
imum prepaid order $50.00. Minimum purchase order $200.00. 
International orders are invited with a $20.00 surcharge for 
speoiai handling in addition to shipping charges. Ail shipments 
are F.O.B, Ann Arbor, Michigan. No COD's please. Non-certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial-case of 
100 8-inch discs or $6.00 per case or partial-case of 100 bVi-inoh 
mini-discs for U.P.S. ground shipping and handling in the con¬ 
tinental United States. 

Mall orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
toll-free in the U.S, Dial 800-521-4414. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Communications Electronics today. 

Copyright *1982 Comiti unicat ions Electronics’'' Ad #110582 



OrderToll-Free! wabash 
800-521-4414 error-free 

In Michigan 313-994-4444 dlskOtteS 



COMMUNICATIONS 

ELECTRONICS™ 


Computer Products Division 

854 Phoenix □ Box 1002 □ Ann Arbor Michigan 48106 U.S.A. 
Cal I TOLL- Ffl EE fSOO) 521 -4414 or outild* U.S.A. (313} 994-4444 
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Circle 104 oi> inquiry card. 








plus 273^aB3a. 

27128 persDiLLlliy modtLl«B&emulator aiiaptare. 
«fi-lOD ojecuory board bxLbqsIdd 
(eae Byt* 1083 Feb. iMne p.492) 

■KIT does Dot loclude oboaoie nor power 
Jiuppiiee (f-nv.-i^ 25v. ± 12 t J 

Yang Electronic Systems, Inc. 

307 Compton Ave.. Laurel Md. 307DT 

(301)776-0076 


EPROM PROGRAMMER. 
EMULATOR AND Z80 
COMPUTER ALL IN ONE 
$495 SYSTEM, $299 KIT 


TeleVideo’ UsersI 


92 WordStar' 

COMMANDS 



with the TV 2000 


FEATURES 

« Bingl* key cwnmaiTdB 

« 41 BhittKl conunands 

4 S UBlIMarge* ODnurnindi 
» Bolt KHUch adwsled 
> lou 0l TalaVidflO* 

■ ExcaiInnE lmbt accsutanDe 


WonfIbchSysleins 

MmimsMi ViTM Dt Siii4€ 1]« 
mst 294-7747 


INCLUDES 

• naplBcwiwrn; ROM 

• 4$ kaycapo wlin lewnds 

• Unr ofJtfUrt manmi 


Davgned lor and 950 
loirnmala and 900 sanaa 
wmpurara 


SueOMMd PWdll pria II221) 



SINGLE BOARD COMPUTER 

• On boflfd video • Wide llns ond thin fine grophics 

• 128K of RAM • Sasi interface • Floppy disk con- 
froller for up to lour 5-V4 and four 8 Inch drives, 
single/double density simutfoneously • 4 serial 
ports •Full Centronics printer port • Exponsion 
bus * Extended frock buffer • 16K printer buffer 

• DMA • Compocr size (8-1/4 x 12-1/4) 


$750.00 3-6 weeks deliverv 


(NSIGKT EHTEflPfttSJES. CtJfiKKfXTIOH 
373 N Wistarn Awe., Suile }2. 

L(M AiHjelev CA 90004 (219)4913292 

Dtolir, OEM, intirnalidtierl tntjcjrrlei Welcarne 


Ctfcte 493 on Inquiry card. 


Circle 486 on Inquiry card. 


Circle 227 on inquiry card. 


Wm PC DiSK DRIVES 

TAN DON TM100-2 OR 

CDC 3400 (D^. 320 KB) *249 

0400 SERIES ^ TRINLINE FLEX DISK SUB¬ 
SYSTEM (UP TO 2 4 MB, 3740 FORMAT, AriHAC- 
TIVE DESIGN. Smt 19^t^DJ From *1 130 
MAYNARD DISK COWTFlOaER StfiS 

BM" RAM & 

MULTIFUNCTION CARDS 

QUADRAM Call 

AST Call 

TALL TREE SYSTEMS .Call 

BIG BLUE $479 

APPLE® DISK DRIVES 

DATADRIVE £275 

APPLETTE I & M 

(UTILIZES Vi HT DRIVES) Call 


a^icna:x:PFiE^m 

305 S. State College. Suite 135 
Anaheim, California 92806 
(714) 632-8512 



DISKETTES 

maXBll. I VERBATIM 


8UY ONE 
BOX 

MAXELL 
GET 10^ 
OFF 


JU30 t-tlB SHlf 
ja TMintruk. 

000-327-1013 


TQO^ ERROn FREE 
SVi SS/00 


D4TJ11JFE 


CAFTAINS 

SPECIAL 


MECA-eVTE 

4HH AV. MB) STStET 
1=097 UUJD.. FLA U31« 


VERBATIIi 

HEAD 

CLEANJNCi 


KIT 


8. 


MX 


CROSS ASSEMBLERS 
AND MICRO SIMULATORS 
writtBfl in FORTRAN IV 


Wiile. assemble, run amJ debuo nMDTDprpcesaor hHw^bf? pn mjsl 
iny maMirarrie — nb other hardhriie hiogram^ Fw anv oi 

ihe loiiowiivig micraprocesws 

Mcoaoao mgsosdz aoBu/os gdpiboz 
M coaog MGOOOS moeboi acoaeo 


Npw vr»i Can assemble and run microfifocessoi jirogiains on rmsl 
anv sy^tHn Ehji sypiiDfes fortran, then tJownloafl ip a lemnrial 
«target mtcro Ass^fiiblar and ^inkilahM can tut rpp m 

tocher 


Assemblers are Two-fisss. with iuiac;r rnanpiaciprvs' insimdrori 
set. plus riucras. oondiTional assemPlv. long errw messagns, etc 
Sfittul^OTS tan load objetl code, run, irace. mpdilj-, fflsassemble. 
save, and more AIF peogranns tan Iw run m etiher baii:ii moot or 
inleracljvely 


Trort 

A<$aei^ 

Simulilar 

PrBCBXsor 

MC&3000 

PlChHM 

£750 

PackaoB 

$1000 

MC565D2 

500 

600 

60Ba/SS 

400 

500 

CDP1802 

400 

500 

MC&O09 

500 

600 

MC6a05 

500 

600 

MC680t 

500 

600 

MC6SOO 

400 

500 


Vk5,a/Mas|BrCaid acc4pl4d Ratkagt prcas include fORTRAN 
source on lape. prmled Itsling. Foanual. and sbipiUing Fre? 
IMMEDFATE QVERNIOHt 0TMVER7 is available T« prepdid orOors 
Can tor details aind program avaiiatMlny Quant ily prices available 


fIDI 


INTELUOENT DEVICES, INC, 

P O B(^ 1E3 DtHcm. COe043B 
12031 469-0112 


Circle 147 on inquiry card. 



Circle 137 on Inquiry card. 


Circle 269 on Inquiry card. 



Circle 466 on inquiry card. 


Circle 232 on inquiry card. 



SBC S671 

Basic 

Controller 


A com¬ 
plete self 
contained con¬ 
trol computor. 


Features: Zllog Z8B71 microprocessor with 2K 
basic interpreter. Sockets for 48K of on boafd 
user memory. 48 panaller VO lines, RS 232 & 
20MA current loop serial communications, 
and more ... now only 


Custom & Oem ver¬ 
sions also available 





' Z4 it 4 iTBdiffMfti qT stop Corp- 


Lehmann & Associates 

P.O. Son 56d, Maumae. Ohio 
C419tei91CI6B7 




Circle 259 on inquiry card. 

























































6502 MPU, 6622 ViA. 2716 EPROM, 2114 



Assm>$im9S 


H l>ack space 
I uponp lipe 
J linefeed 

L soneeri and home 
M <;amags rafujffi, - i 
U ferwaSl^ftpac© non destrumive 

The curaer la flashlno^darhniet:!^. 


Z-60 MPU. Z-60 Rp, 2n6 EPROM. 2114 
RAM single |^rd cpfT^pirter Single 5 
volf pmir Supply at 300 Ma. T^Tn- 
a bit 0 hand- 

i|^e lines. RC cOftfrolled 2 MHe dock. 

Complete docurnentation, f/0 lines us© 
50 pin edge connector Data and ad- 
dress lines are not accessible. Mod. tor 
2532 Is Included. EPROM Is not Includ¬ 
ed. IK RAM, 2K EPROM, 2 f/0 ports, 

Assm.*12afl5 


62-140A assm. W/O EPROMS S149.95 
CharactefGen.A? 6 19.9S 

Tiny Basic + Monitor $39 JQ. 

GPIOParaltd Input $.|tt9B 

Bare Board with doc. .- S ^95 


JBE IfAfCItpCOMPUTER 


VIDEO TERMINAL BOARD 


ASSM.srs.es 

f39.S5 


sola; state switch 


PHERIPHERALS FOR 
i SLIM 


24 Hour Real Time Cloch 

S1-350A Assembled ri 49.95 

dl^BBareBoard $ 49.95 


Analog l/Q Interfece 

SI -036 A Assembled $199.95 

31-0368 Bar© Board $ 49.95 


12 Port Parallel I/O (&6522’5) 

S2^A Assembled t169.96 

82-0368 Bare Board $ 49 j95 


Tiny Basic + 

MonltorEPROM $39.S5 


JBEb Speech Synthesizers use the 
Votrax SC-01 Phoneme Synthesizer 
chip. The SC-01 phonetically syn¬ 
thesizes continuous speech of 
unlimited vocabulary. The SC-01 con¬ 
tains 84 different phonemes and 4 
levels of inflection accessed by an 8 bit 
code. It require© 10 Bytea per second 
for continuous speech. Both boards 
have an audio amp for direct connec¬ 
tion to an S ohm speaker. 

Documentation Includes basic user 


programa, e phoneme chart and fistino 
of coded words to help you get started . 
Documentation for the Apple 
If* Speech Synthesizer includes a disk 
with text to speech program, 

81-068 Apple II Speech 
Synthesizer $ 129 ^' 

31-120 Parallel Input Speech 
Syntheeizer Sl4tJ6 

Prices Include the SC01 Chip 
SC-01 sold separately for % 


A-D&D-ACONVERUm 


Z-60 MICROCOMPUTER 


This board can be used to add a video 
display to your AIM or other computer. 
It can also, with the addition of a 
parallel keyboard, SV power supply and 
video monitor, be used as a home com¬ 
puter. It will run Tom Pittman's Tiny 
Basic. The 2713 character gen. will pro¬ 
duce Characters, ASCII upper 

and lowerl^e and graphic characters. 
The 44 pin ditpanSion connector can be 
used to add up toeKof memory or extra 
I/O ports. Power requirements: 5 volts 
600 MA 3 wat^. 

Oopumentatli^ Jnc Eudes sc hemalic,^ 
parts list, conneClipr pin outs, and 
source listing for video di^pey..and 
Monitor. Control character response: 


JBE*e 7.75 X 11.756502 base Microcom¬ 
puter has the capacity for 16K of 
EPROM, 4K of RAM, 3 Petal ief Ports 
and 1 Serial Pori. Monitor and Tiny 
Basic are also aveilsbio- 

Soth veisione include sockets for 
2716s or 2532s. 816 pin sockets lor I/O 
Interfacfrig and a DB25 ponnectpr for 


81-030C Fully 

Populated $399.95 

&1-ai30M Partially 

Populated 1299.95 

2713 EPROM 

(with Tiny Baslcl $ 19^ 


Single board large scale integration 
Mlcrocomputef. This 4.5 x 6.5 board 
uses the 6502 Microcomputer, two 3522 
VlA's four 2114 RAM'S. 2516, 2716 Of 
2532 EPROM. The fully buffered 22/44 
pin bus Is similar to the KIM«, SVM®, 
and AIM* expansion connector. The 
four e bit I/O ports connect through 16 
pin dip sockets. This board was design¬ 
ed for control and Is ideal for Personal 
and OEM use 


■6502MPU 

• Two 3522 VlA's 

• Four 2114 RAM's {2K bytes) 

• One EPROM 2516 Of 2532 

• Crystal clock 1 MHz 

• Requires 5V 1AMP power 
4.5 X 6.5 card 

• Power on reset 

•^ully buffered^xpandable 
•^Ider mask-both aides 


Use jyour Apple It Con|gLte,'^E 6522 
Paracel ln^^iA|@^t^fdp^PROM Pro- 
JS^amriilSfas a devpli^^ent system for 
SUM,’: 

ei-aeolr Assm. $ 199.95 


RAM EPROM Memory (32^ 

81-336A AssrrLVV/O Memofy 
31-330B Bare Board 

5 Slot Mother Board 
81-aaOA Assembled 
81-320B Bare Board 


$99 

$49.95 


$99.95 

$49.95 


RAM single board computer. Single 5 
vofl power supply at 400 Ma, Two In¬ 
dependent 8 bit I/O ports with hand¬ 
shake I Irres. RC controlled 1 MHz clock. 


Complete documentation. I/O lines use 
50 pin edge connector. Data and ad¬ 
dress lines are not sccesslble. Mod. for 
2532 Is included. EPROM tsbdi tncjud- 
ed. 1K RAM. 2K EPROM,^^ I/O ports. 


JBE A-D & D-A Converter caff be used 
with any system having paE^l9l ports 

• Interfaces with JBE Paiaj^ f/O Card 

• D-A Conversion t Ime — • A-O con¬ 

version lime — aOj^is ^ Uses JBE 6V 
power supply • Paral:^ Inputs out¬ 
puts Include 8 data strobe tirws ^ 
latches • Analog,,inputs 8 outputs are 
medium impe^^liSSO to 5 volt range. 


Your computer can control power to 
your printer, tights, stereo 8 any 
120VAC appliances up to 720 watts (6 
amps at 120VAC). Input 3 to 15VDC • 
2-14MA TTL compatible • (sojatlon — 
1500V • Non zero cross I ng • Comes in 1 
or 4 channel version 


79^282-1 
Bare Board 
79-262-4 
Bare Board 


ASSM $13-96 
$6.95 
ASSM. $49.95 
^.95 


60-153 


79-287 
Bare Bosid 


This la a Complete stand alone 'video 
Terminal board . All Ihat Is needed besides 
this board is a parallel ASCII keyboard, 
standard NTSC monitor, and a power 
supply 

■ 6502 Mfcrc^rocesaof 

• 8545-1 CRT centf oiler 

• 2716 EPROM char. ^n. 

• 2716 SPROM program 

• 4K RAM (6116) 

• RS232 I/O tor direct 
computer or modem 

• 30 columns X 25 

• Size 6.2" X 7.2" 

• Output for speaker (bell) 

• Power -!>■ 5 700 Ma. 

+12 50 Ma. 

-12 50 Ma. 


This hoard Is available assembled and 
tested. 82-016A $199.95 

Bare board with EPROMS 
and crystal. 62-018B $ 99.95 

Both versions come with complete 
documeniatiDn. 


John Beli. Engineering, Inc. 


#245 


ALL PRODUCTS ARB AVAILABLE PROM JOHN BELL ENGINEERING, INC- *1014 CENTER ST., SAN CARLOS. CA 94070 
ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 

(415) 592-8411 si c o^d 

WILL CALL HOURS: 9am - 4pm 


Cifbla 62 on inquiry card. 
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RS>232 DATA TAP... 



Can us«d lo inonitor tNs data wtiich is being 
transmitted and recei^ nn a RS-232 tine. Drives a 
primer. CRT, nr any other RS'232 receive type 
device. Requires no AC power or batteries id operale 
ORDER NOWi Odfy S34.d5, piu$ St.75 shipping 
and handling. (iL res. add 5H saies tax): we accept 
MC or VISA FREE; illustrated catalog nf problem 
soivtng equipment Phone: D157539-^027. Make 
checks payable to; 


B&B electrnnicsi 

Box 475B, MENDOTA, IL 61342 


Circle 56 on inquiry card. 


VT100 



OUP PC 10 0 ^ so FTWARE PACKAGE TU R NS 
VOUR IBlfPC INTO A 
DEC* vxloo oi- vxea 

Cam|3?l3hlB tBrnrinol 

Requires: &4k.l drive, monochrome or cotof sdpt with 
2Sx0O display, async adpt, and tBM DOS Of OUNIX^** 
FR 1C ED: S0S, (Std. VT100 f unctionsi 
Optional: Local Ptinter & Copy to/trom Dill!. 

GMS 7525 MtTCHELL BD. 

SUITE 101 CALL OR WRITE 

E DE N P RAJ HIE, MN S5344 (612} 937 9104 

1 aU U a r«fimiHl Iradsnurti of 1 ntwrutianal Sunnara MacninH 
□EC.VT t^gticei-eri ir^nurkt al Dtffitial Eqyiprrrwit Corp 
□UNIX irx iTKlcmitck oi Qtwnijjtn SSiltwurt SVitams. 

PCtOO, QMS ani nndetTHrlti or GboptiI Mkto SVrlot™ 


Circle 205 on Inquiry card. 



350 Char/Sec Low Coat Loader 
Solid state photoelectronic components read 
all standard 5, 6. 7 or 8-levet tapes. Smooth, 
quiet AC drive. Rehatsie high-speed paper 
tape data entry. Data amphflers arid "char¬ 
acter ready" output available for CMOS or 
TTL interfaces. Standard interface or lo your 
Interface specifications. Fanfold boxes avail¬ 
able. 

Addmasler Corporation. 41 £ Junlpero Serra 
Drive, San Gabriel. CA 91776. Telephone: 
(213) 265-1121, Telex: 67477Q Addmaster 
SGAB 


Circle 14 on inquiry card. 



Full Size Keyboard 
Conversion 


Your 


ZXB1/ 


TS1000 


SUN KD-SI 


Easy To Install 

klQ Soktenng - No MnfjfkaivMn 


41 Keyt with hill Sue Spice Oir • AIIdwi Tuuch TypiiiB 
Suns Kbv LjfyDuts ai Sinclair • Two Colar Keyldfi: 
Heytiaard Ciae Roldx Both Keyboinl sed Dhtiputw 
Gdmmsnds end Sraphtci SpaHid Dul on Kiyfaps 

1£t( Piggyback RAM Module m MX I6 $45.95 


^ SUJVTRO/VfCS /-r 

—.7^- fciCdiCrii Z13-644-1149 

— qyt.iMCiMc;iiT-80D-4Z1-S775 

Qr fiend Ch9:li or M D to; 


R.D Bex 1957 Hawthorne CA 9D25Q 

Ciflirlinnja iHidinti mfit utM UK 


Ail £4 DO Vtqv'bnttrq VISA/MsfiUlfanl ncbilt upvflnii dldK 



Powerful — Economical — Pr^faesional 

Peripherals for your Apple iF:i- 
A/D 12-3it. 16 Channel ffi4SP OD 

• SrmplE CPU SEteCtiClfi dt diantlHS 1E1^B£E? 

4 • fiange 1 10, z 5i.t £5. + S. - lO 

• High-Speed 35 #/ set ComefSiOn 

• Full Software SupDort — Disk or PflOM 
■ Air^sts&le Btooier Relarence 


Ultra ROM Board/Editpr $ 

• S3K dT Bank'Switchfihle 
ROM Sp^ce 

• Powiffuj G.P.LE OgtjpF fW-ogram 
UfiE EdiCEirt in Finmware 

• Totailv Trwiaparant — Fterptm! QT 
reload with a few 

wfthput Dielil 

• Applesaftr^ Eitfimfions indutlir»g 
“IF. THEN, ELSE" 

6043 Valpean Ave 
—; Van Nu^s, CA 91406 

|k| 593.1204 

1^^ - itflileCuj'mAihr ii 


IEEE-488 TO TRS-80* INTERFACE 

Everything neaded to add powerful 
BASIC GPIB-4B6 controller capability 
to TRS'80 Model 1 or 3^ Level 2 or 
DOS with a minimum of 1£K. 


1 /IL 


448^ 
For Motfii 3 
Ofwrarioif 


I 1^ 


4aa-aoB 

For Wodaf f 
OpBttiton 



Model 488-80B or 468-800 Price: S375. 

+ sfitppifig. tnsiifance £ ^ax 
WHEN OHDERJWG SPECIF T DISK Oft TAPE 

SCIENTIFIC ENGINEERING 
LABORATORIES 

11 Neil Drive * Old Bethpage, NY 11B04 
Telephone: (516) 694-3370 

‘ Jmtiemark ot Jantiy Corp. 

TitefB fs no aftiliaiton befween Sdarttiffc 
Bngineering Latofaiorias anP Tandy Corp- Of 
Radio Sfiapk 


Circle 429 on Inquiry card. 


Circle 30 on Inquiry card. 


Circle 404 on Inquiry card. 



Circle 347 on Inquiry card. 


FAST 

Factory 
Floppy Disc 
Drive 
Repair 

Specialists in the repair of: 

Shugart 

Tandon 

PerSci 

PerSci, Inc. 

12624 tJaphae Avenue 
Hawthqrne, CA 90250 
1213} 777-4070 
TEIEX 6fi7444 


Circle 356 on Inquiry card. 


5Vi” Disc Drive 
100% Apple* Compatible 



$228.00 ea. w/o controller 
$288.00 ea. w/controller 
Replacement parts for Apple* II: 

Computer Case $145.00 ea. 

Keyboard $ 95.00 ea. 

Switch Power Supply $125.00 ea. 

Cali or send check/money order to: 

VSC Technologies Inc, 

1212 E. Main Street 
Alhambra, CA 91801 
Phone: 213-281^4914 
Telex: 69-1300 

'Apple iR a f«gi3ioted IfedBinarK □! 
apple COMPUTEflS. INC. 

(Add 7% for shipprng &. handling.) 


Circle 480 ori Inquiry card. 








































WE WILL NOT BE UNDERSOLD 


TERMINALS 


Zenith ZTl 

£59500 

Zenith Z-19 

£67900 

Televideo 910+ 

£590.00 

Televideo 92S 

£779.00 

Televideo 050 

£97000 

Sanyo CRX-1100 

CALL 

COMPUTERS 


Sanyo MBC 1000 64K 

CAli. 

Sanyo MBG1200 

CALL 

Sanyo MBC 2000 dual 

CALL 

Sanyo MQC 3000 dual S'" 

CALL 

Sanyo MBC 400016 BIT 

CALL 

ALL SANYO COMPUTERS INCLUDE 


WordStar, MaiiMerge. CalcStar, SpeilStar, InfoSter 

FrankH n Ace 1000 64K 

CALL 

FrankHn Ace 1200120K 

CALL 

Call for our Special System Packages! 


TELECOMMUNICATIONS 

Novation Cat 

$139.00 

Novation J Cat 

S119.00 

Novation 0 Cal 

$155.00 

Novation Apple Cat 

$29900 

Novation Apple Cal 1200 baud 

$629 00 

Novation Smart Cat 

$199.00 

Novation Smart Cat 1200 baud 

$405.00 

Hayes Mlcromodern II 

$299 00 

Hayes Smartmodem 

$239.00 

Hayes Smartmodem 1200 baud 

$569 00 

Hayes Chronograph 

$229.00 

SignaEman Mark I 

$69 00 

Signalman—IBM 

$189 00 

DISKETTES 


Verex SVn" 

£23.95 

Verbatim 51^" 

$26 95 

Verbatim 6" 

$36.95 

Verbatim Head Cfaaning Diskette 

$995 

Maxell MDl 5V*” 

$29.95 

Maxell MD25V4" 

$44 95 

Maxell FD1 8'^ 

$37.95 

Maxell FD2B'' 

$44.95 

RIe Box 

£19.95 

S" File Box 

£21,95 

MONITORS 


Sanyo 9" B&W 

£159.00 

Sanyo 9"^ Green 

$165.00 

Sanyo 12'' BiW 

£179.00 

Sanyo 12^^ Green 

£199.00 

Sanyo 13" Color 

£399.00 

SMO 13'Color 

$339.00 

Comrex 13^ Color 

£329.00 

Amdek 13" Color 

$329 00 

Zenith 13" Color RGB 

$589.00 

Zenith 12" Greers 

$99.00 

Electrohome 13'" Color RG B 

$599.00 

Taxan 12" Amber 

$139.00 

Taxan 12" Green 

$129.00 

Taxan 12" Medium Res Color 

$319.00 

Taxan 12" Hi Res Color 

$529.00 

The CPU Computer Corporation 

Announces: 

1 

UttSVi 

The Local Area Network that use 

P 

!S 

real CP/M “ for Apples. CPUnet 

d. 

allows you to run hundreds of 


popular CP/M " prograrns, on yo 

ur 

Apple terminals, without disk driv 

es’ 

Call for more information. 


$2995.00 



APPLE ACCESSORIES 


16K Card by Microsofi 

£79.00 

32K Card by Saturn 

$199.00 

64K Card by Saturn 

$419.00 

128K Card by Saturn 

$585.00 

SoftCard Plus by Microsoft 

CALL 

Keyboard Enhancer by Videx 

£125.00 

Videoterm by Videx 

£250.00 

Game Paddle by TG 

£49.00 

Joystick by TG 

$49.00 

PkasD 10-12 Card 

£159.00 

Pkaso EP-12 Card 

$159.00 

Pkaso AP’12 Card 

£159.00 

Pkaso NE-12Card 

$159.00 

Syetem Saver by Kensington 

£75.00 

Microbuffer II16K (Apple) 

£229.00 

Microbuffer II32K (InLine) 

$259.00 

MIorobuffer II64K (In Line) 

£319.00 

Add Ham 16Kby ALS 

$79.00 

Z-Cardw/CPM byALS 

$225.00 

Z-Card64K byALS 

£299.00 

Smarler m by ALS 

S249.00 

Smarterm 11 by ALS 

$149.00 

Dirt Cheap Video by ALS 

$75.00 

Color II Card by ALS 

$149.00 


APPLE SOFTWARE 


MICROPRO 


WordStar 

$370.00 

MallMergie 

£190.00 

SpeilStar 

£190.00 

DaiaStar 

£259.00 

CaEcStar 

£115.00 

VISICORP 


VislCalc 

$199 00 

VisiTefm 

$89.00 

VisiDex 

$199.00 

VisiPlol 

$169.00 

VisiRle 

$199.00 

VisiSchedule 

$259.00 

VisPrend/Plot 

£259.00 

VisiLlnk 

$199 00 

Visicalc Business Model 

$89.00 

MISCELLANEOUS 


MicreTenminal 

$69.00 

Sexeervwriter II 

$99.00 

Oiclionary 

$79.00 

DB Master 

£169.00 

PFS Rling System 

$99.00 

PFS Report 

$75.00 

PFS Graph 

$99.00 

Eaay Writer Pro 

£199.00 

Easy M ailer Pro 

$79.00 

ZTerm Pro 

£129.00 

Word Handler 

$149.00 

MultiPlan by Microsoft 

$229.00 

dBase II 

$469.00 

HowardSofI Tax Preparer 

$149.00 

IBM PC HARDWARE 


Quadram 126K Ram Card 

£599.00 

Quadram 192K Ram Card 

£719.00 

Ouadram 2S6K Ram Card 

£795.00 

Microsofi 64K Ram Card 

$399.00 

Microaefl 192K Ram Card 

$699.00 

Microsoft 256K Ram Card 

$799.00 

Joystick by TG 

$49.00 

Tandon TM 100-2 Raw Drive 

£279.00 

TO ORDER CALL TOLL FREE 

1-800-343-6522 


For fast delivery, send certHied checks, money cxders, or 

call to arrange direct bank wire transfers. Personal or com- 


pany checks require one to three weeks to cleac AN prices 
are mail order only arKl ere subject to change without 
riotice. ^elt for shipping charges. 


IBM PC SOFTWARE 


INFORMATION UNLIMITED 


Easy Writer 

$269.00 

Easy Speller 

$149.00 

Easy Filer 

$319.00 

VISICORP 


Vi3lCaJc256K 

$199.00 

VisiDex 

£209.00 

VisiFile 

£259.00 

VisiTrend/Plot 

£259.00 

VisiSchedule 

$259 00 

VisiWord 

£329.00 

MICROPRO 


WordSiar 

$379.00 

MailMerge 

£195.00 

MISCELLANEOUS 


SuperCalc 

£279.00 

SuperWfiler 

$289.00 

Home Accouniant + 

£129.00 

dBase II 

$495 00 


DISK DRIVES 


CCl 121 add-on tor Sanyo M8C 1000 

CCi 100 far the TRS 80 Model 1 

£359.00 

514" 50 track 

£299.00 

Corvus 5M with Mirror 

£2895.00 

Corvus lOM with Mirror 

£3670.00 

Corvus 20M with Mirror 

Rana Systems for the Apple 11 

$4579.00 

Elite One 40 track 

CALL 

Elite Two 80 track 

CALL 

Hlile Three 80 track, double side 

CALL 

Bile Coniroller 

CALI 

Sanyo EFD160 

£699.00 


RAM 

16K Ram Kit for Apple II 
andTRSG0.4116chlps 

200 nano seconds 

£17.50 

PRINTERS 

NEC 3510 Serial 

$1595.00 

NEC 3530 Parallel 

$1629.00 

NEC 3550 for Ihe IBM PC 

$1995.00 

NEC 7710 Serial 

$225000 

NEC 7720 KSR 

$2675.00 

NEC 7730 Parallel 

$2250.00 

Epson MX 80 

CALL 

Epson MX 80 FT 

CAa 

Epson MX 100 FT 

CALL 

Ep®>n FX Series 

CALL 

Epson RX Series 

CALL 

IDS Micropriam 

CALL 

IDS Priam 80 

CALL 

IDS Prism 132 

CALL 

Okidata 82A 

$479.00 

Okidata 83A 

£729.00 

Qkidala 64 

£1149.00 

Sanyo PR 5500 Letter Quality 

$859.00 

Brother HR 1 Letter Quality 

$699.00 

Toshiba P 1350 160 CPS 

Letter Quality 

CALL 

Call For Mure IBM Sloftware And Accessories 

CP/M is a registered trademark of Dgital Research. 

SPECIAL OF THE MONTH 
SANYO PR 5500 

LETTER QUALITY 
PRINTER 

18 CPS-DAISY WHEEL 
BhDIREGTIONAL 
$CALL$ 


The CPU Shop 

DEALER INQUIRIES PLEASE CALL 1 -800-343-7036 * 

420-438 Rutherford Ave.. Dept. BY-5, Charlestown, Massachusetts 02129 

Hours 9 AM - 9 PM (EST) Mon -Fri. (Sat. tMI 6) TWX- 710*348-1796 Massachusetts Residents call 617/242*3361 

Technical information call 617/242'33€1 Massachusetts Residents add 5% Sales Tax 
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Circle 140 on inquiry card. 

























Cables 

EIA RS 232-C 

Quality cables with immediate 
delivery and tow prices^ 


Conductor 

Price 

1-4 

$12,00 + . 10/ft 

5-7 

12,50 + .a7/ft 

B-12 

13.50 + .33/ft 

13-16 

14.75 + ,44/ft 

17-25 

17.00 + .55/ft 


Specfly: Male or female conlength ol 
cable and pins to be connected OEM & Quantity 
drscounis available to qualified customerE. On 
ptep&id prdars add S5.00 tar shippina/bandfmg. 

We also supply connector psrts, bulk 
cable, IBM, DEC Compatable A Centronlc 
cables. 

Communication 
Cable Company 

319 Louella Ave. Wayne. PA 1 9087 . 

Circle 103 on Inquiry card. 




Circle 143 on inquiry card. 


Circle 236 on Inquiry card. 


IMMEDIitTE DEUVERir 

■ CampalitHs with Q«1[ 21? rrHHJems 11200 |)P9 pnlyl 

* Take paw^md—fKi AC tionriBclKHi rsquJrBd 

* Simptifted C/pntfolt-uilhMita arnt ori^lnstv/friswsr only 

* bir^Ezt'^^nmct m dial-up natwork 

ini Wr. Sanity Riiri 
WbHHiia, It SODSO 
Sain-(312) dSSaiBG 
GtrvIci'inZI 45B BB74 


OriginatefAnswer UD5 212 LP n/iDdeni 

$335 


ONE BOARD CF^M SYSTEM 
FOR NETWORKS 



Features: 

-■ 1114 X 1214 knchM 
^ 10 MI12 CFO 

* S4K RAM 

* SBO KBIT^SEC 
NeLimrik Ftart 


• CRT CknLtrallfr 

• »a7a Fb c>hii<t4W 

- WIsfbestef Interfm 

• Z ItS-ZSa CiMnneU 


OiKtuaentBljcin (30 

CP^M Ktoppy rWak Up’ Synwm 

r.'hmrl gr iUiChney Onitf 



Circle 54 on Inquiry card. 



$73SO* 

Single Board Computer 


6800 MPU, sertcl I/O. parallel I/O. RAM. 
EROM. 44-pln 4 %’' x 6*.^" PCB 

DCPANSION MODULES 
ram, ROM, CMOS RAM/battery, analog 
I/O. serial I/O, parallel I/O. counter/ 
flmer, 488 GFIB, 6ROM programmer, 
power fail defeci/power on reset 


wmiefc Corp. 
iflDi sovtn sireef 

Lars^e. IN 47?04 
S17-742'S42fl 


Circle 486 on Inquiry card. 


R T 

Relocatable 

Threaded 

Language 


L 

$150 


RTL is R new language which retains the 
speed and excensibilit^ of Forth but adds many 
addidonai advantages as a result of its more 
structured dictionary. Names, code, ahd vari¬ 
ables are all stored in separate areas for easy 
generation of headertess. romable code. All 
code Es rdocatabb. RTL supports local vari* 
ables. multitasking, redirected ffO. and even 
allows defrnithons to be changed retroactively. 
All source code is included. Versions are cur¬ 
rently available or under development for 
68000. 6809. 80B0. 280, 8086. 8086, and 
6S02, 


RTL Programming Aids 
10644 Deerwuod SE 
Loweli. Mi 49J3 f 
(616) &97-5671 


Circle 396 cn inquiry card. 



Progromcible 

INTERFACE 

lor Hm A|ipl* II 

Tt* F1.Y SOARO h on Kutertocha lyslam dea^d fOf Apple 
Ownera wtxa wpnf lo kSOfn compulef tiE^ffnchB The PLV 

K)Am n ttvau<^ basic or Asernbiy 


“ IS bidiBGiiDral irm 
icrvi \ Jt Pl * ^catteilnsi 

6522 VIA - 2 - IWjtt 1irT»t» 

• MWTLptobldV 

* tKXiBoii APi oomnuincti 

2K bytes RAM: 

2 - 36" DIP Jumper Cables 

- corw^l <0 FEOjeett 

Support Molorii4( IncludBd: 

UhTi Mamwt eitperUy wiifUee Id the rcMOB 
and Wrgue the ewpert 
twnvFW CMl dete* efl a ^onea 


till Data »mwi mpt 

HU oPvqncad Tfootivet 

wHy 

129 ** 

ttootJy lo uj* 
odca^ 
tor (NspiTTO 

fHAVI fwntt vim wc. 

PO. Bm RS? » Chwifc 

1, 606« <313) 


Circle 417 on inquiry card. 


DEBUG FAST 



NEW 

NEW QUICK LOW-COST DEBUG AID. If you 

program, engineer, test, or repair micros, try 
this new invention and save endless time and 
effort. Shows you program flow, address, 
data, I/O. timing, and stability info on 256 
LEDs. Telescopic and microscopic views. Easy, 
quick, rugged, portable. A smart alternative 
or addition to multi-thousand dollar instru¬ 
ments. MICRO VI£W»“ is Just $749 complete. 
Order today on 14-day trial or circle our 
number for color brochure. Micro Logic Corp, 
POQ 174. MS I, 100 2nd St. Hackensack NJ 
07602. (2011 342-6518. _ 


Circle 297 on inquiry card. 



Circle 179 on Inquiry card. 












































THE MOST VERSATILE MICROCOMPUTER 
YOU CAN BUY ISN’T SOLD IN ANY STORE. 


Before you start hunting from store to store 
for the ideal microcomputer, consider this: 
you won’t find it. 

That's because the world's most versatile 
micro is available only from the manufactur¬ 
er. It's Lobo’s MAX-80™ And, dollar for dollar 
... feature for feature, there isn't another 
system that even comes close. Here's why. 

LOOK WHAT $945 BUYS! 

- 12&k HAM standard. 

* CP/M P/us /nc/uded (CP/M 2.2 
compatible). As a low-cost option you can 
get LDOS. and run mostTRS-80 Model III 
software. The MAX-eo with CP/M and 
LDOS gives you access to more software 
than any other system! 

*BMHz I-BOB processor increases the 
speed of program execution by 250% over 
Model III orSftCard/Apple. 

* Ait disk mteriaces buitt in. Plug in any 
combination of floppies. 8" floppier, 
and Winchester disks. 

•Software■se/ec^a£Ife 24 x 30 (under CP/M), 
W X 64, and 76x 32 (under LDOS) screen 
formats. For full compatibility with CP/M 
and TRS-80 applications. 

■ Two HS-232Csenat ports for modems, 
printers, or what-have-you. 

' Cenfron/cs-type paraitol port. For any 
printer using this standard interface. 

• Extra-rugged oonstruction with heavy-duty 
case and sculptured full-stroke keyboard. 

• Built-in numeric keypad with 4 
programmabie function keys. 

• 1-year Hmited warranty on hardware. 

* Pius: all characters (both text and 
graphics) are software definable; built-in 
cfock/caiendar with battery backup; and 
buffered I/O expansion port. 

HOW TO GET ONE -. - FASTI 

At just $945, the MAX-80 could be 
everything you’ve been looking for in a 
computer. Order yours today by catling 
Lobo's toll-free number. And, white you're 
at It, check the great prices on Lobo's 
superb peripherals. 

Then, feel free to go window shopping 
again. You’ll be amazed at how good you 
feel at having bought a MAX-80 in the 
first place. 


CPU and Accessories 



MAX-80 computer with 

CP/M Plus 

$ 

945 

30010212" (dlag.)high- 
resolutton anti-glare green 
phosphor monitor 

$ 

175 

30010412" (diag.) high- 
resolution anti-glare amber 
screen monitor 

$ 

195 

LDOS operating system 
(version 5) 

$ 

69 


Dual 5^'^ Floppy Disk Systems 

003120 single-sided, 40 track; 
lOOkBperdlskette $ 690 

003420 double-sided, 60 track; 

72pkD per diskette $1,176 


Dual 8' Floppy Disk Systems 

MOTE: Lobo CP/M permits reading and 
writing standard single-sided, single density 
CP/M disks with either of these systems. 

Rices subjecl to clwige wilhcmt rioEice 

Circle 262 on inquiry card. 


004120 single-sided, double 

density; 577kB per diskette $1,165 

00422Q double-sided, double 

density; 115Sk8 per diskette $1,465 


Winchester Disk Systems 

005020 5V4" system: 4.8MB hard 
disk plus 720kB floppy (double 
density only) $2,406 

005520 O'^ system: OMB hard 
disk plus 1155kB floppy (double 
density only) $3,065 

© 1SS3 Lobo Systems 

MAX-80 is a regraiered trademark of Lobo Systemis 
IncorpcN'ated 

CP/M Plus and CP/M 2.2 iradamarks d Digiid Resoafsh 
Corp 

TRS-80 Model 111 trademark of Tandy Corp. 

SoltCard Iradermrk ol Microsoft Corp. 

Apple trademark ol Apple Compuler 
LDOS trademark of L^lcat Systems Inc. 

ALL PRICES INCLUDE SHIPPING WITHIN THE U.S.A. 
California residenis add 8% sales tax 
Payable by credit card, check, money order, or 
certified C.O.D 


The Lobo Warranty 

All Lobo hardware products carry a 
limited 1-year parts and labor warranty. 
Call or write for complete warranty 
statement. 



ORDER NUMBERS: 

(805) 683-1570 (800) 235-1245 
(800) 322-6103 (In Calil) 
Telex 658482 

Hours: TAM-5PM Pacific Time 



Dept. B583 

358 S. Fiairview Ave., Goleta. CA 93117 
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\ferbafiin 

flexible disks 

Call Free (800) 235-4137 for 
prices and mformatioa Dealer 
inquiries invited. CO.D. and 
charge cards accepted. 



PACIFIC 

exchanges 

100 Foothill Blvd 
San Lui&Obispo. CA 
93401. In Cal call 
(800) 592-5935 or 
(805) 543-1037. 


SPECIAL OFFER! 



ComptelQ System With Nstworktno Capability 

• 1 to ie Independsnt usors 
^ 20 to 80 M.Byta hard disk 

• CP/M or TurboDoo OporatSng System 
■ 100% CP/M Compatible 

• S-1(X) BUS Structure, mester/slave concept 


32 M.Byte Desk Top 
Tuftxi-MIcro Computer, 

1 to 5 users....S299S.00 

20 M.Byte Hard Clek Desk Top 
TurtM>Mlcro Computer, 

1 to 5 users.S489S.00 

20 M Byte Hand Disk Stand-Alone 
Turbo-Micro Computer, 

1 to 16 users------$6666.00 

Write or caii for compfete inftrmatioft and price 

C.D.S. 

SAN DIEGO, CA 92111 ( 619 ) 571 -5916 



Is jTi-Quality 
Printing for 
Your Computer 


complete system in/itti 
top-quality IBM 
Electronic typewriter 
Is ready to plug into 
your computer, on you can 
convert your own IBM Electronic orselectrlc* 




• IBM a pp roved since 197B, _ 

- For alt popular computers. k 
■ No special software required, 1 ■' 1 
« Money back guarantee. 


MORE SUPER SPECIALSI •** 


SmitbOirmi^TPI $629 Tdeyi]e0 925 $788 

Teiet^systefnastsr $792 AaadetDnsooA $1588 

softwjr^. odiET pmducts Calll ^tarPriilH^ Can I 

cau our proftesionais for best service ana price. 



to all countriK, • 

1PEX HVreRNA-nOHAl, INC. 
51 IS Douglas fit Roao 
Caiilusas. CA SisCi^ u.SJ^. 
TCteK/TWX 910-4^4-2100 


( 213 ) 710-1444 


Circle 347 on inquiry card. 


Circle 20 on inquiry card. 


Circle 240 on inquiry card. 


1 

ANALOGUE DIGITAL 
DIGITAL^ ANALOG 

CONVERSION MODULES 

SOFTWARE 
GAIN CONTROL 


hii:|h cV:j. -I IM • '"''I ■" 'V.:r | 

,-. n-. iFief custani beard test - S-100 - ? to 15 k v 
T'-vp/sion Fitfre - misoble high end lew inputs ~ .goin 
frem 1 lo 10E4 - iP-tm -.-.inDle ond hoW onnp!.fi,^! 

r -"nci dl^F^^l5Ot10l - 16-chonnel - nnolcjpto dKi'^oi 
I iigh DcruroOvi - ptr^ammabla geih instrumento^Dn 
ompnrier — f^stofn boQtrj test - 5 - fi to 15 khi 

con verson time - mlrc^'' Icmi irput^i pc 

< norn i to 1$-bit sontpie ond hold ompl^r 

8-choftft*l dtfferentid - l6-ff>onnel onobg lo digUof 
high occurooy ■ praqrommoble in^rurneniiiir - 
bOO'i'i — SnIOO - .,' 


For additional details about the AP-100-4 and otner 
fine California data Corporation 100% Individual I v 
tested, nigh reiiabiiitv products, circle tne reader 
service card number below or for faster response 
write or call us. 


k 


CAXIFORNIA DATA 
CORPORATION 

347S Old ConejO Read, Suite C-1Q 
Newbury Park, CA 91320 

1805) 49B 5651 


4 



SAVE sot 

on 

Scotch"* 

Diskettes 


Authorized Distributor 
^information Processing products 


Inquiries Invited 


sy.-K'J.’S!,, 

744D 1 slde/dbi dens $22.30 

745 2 sides/dbt dens, S3i.oo 

746 1 sloe/quad 96 tpl $33.80 

747 2 sides/quad 96 tpl $4S.50 

8 Specify Soft or 32 Sector 

740 1 side sgl/dens 523.60 

741 1 side/dbi dens $ 29.00 

743 2 staes/dbi pens $st to 


Checks-VISA MC-C.O.OJAdd S2 Shipping 
call or write for our complete list, 

LYEEN COMPUTER SYSTEMS 

27204 Harper Ave., St. Clair Shores, mi 480Bi 
P hon e: (3131 77 7-7780 _ 


BOOKKEEPING AND PAYROLL 
FOR SMALL RUSINESS 


For CP/M and MS-DOS Systems. Source code pro¬ 
vided 


usr PLAN A PLAN B PLAN C 

H4X*k«(Mhg SMQ il79 S£5S 

lAOD BTi S3Sa K3D(] 

01 her CP/M, MS-DOS, Apple and MDOS sotlware 
available wdh same lerms. Write orcall for full spec 
sheets or further mfermatiDn. 

PLANS: 

A - Phena support, axchange privileges. 00 days 
B - Pherta suppoft, exchange privileges, 30 days 
C - Support llmJied lo Supplied dDCumeniadon. no 
esthange except tor Pad dl&k replacement. 

{Additional support available at S2Ciihciur.) 

TERMS: 

Prices Ificlude cash diacount, Add 4^ tor charge or 
COD orders. yJsa end Master Card accepted. Add 
$4.00 (or shipping and handling. 


Suite 14 
3323 Mem. 
PKwy., S,W 



(205) M3-S113 
Huntavllle, 
AL 35801 


Circle 86 on Inquiry card. 


Olfcle 266 on inquiry card. 


Circle 146 on Inquiry card. 


H£W REPLACEMENT 


RIBBON CARTRIDGES 

CDOnM MX70-110 $4.75 es. 

1 Xr oUN MXIOO , ia. 75 ea. 

Please add S.75 # 3 . sliipplhgyhartdiing 

' WE HANDLE MOST POPULAR CARTRIDGES, 
SEND FOR FRIGE LIST 



LABELS 

$12.00/5000 

STOCK #10350-1 15/16'’ M x 1 wide. 

White—pressure sensfliva—pin feed— 

4^" cairlHT, packed 5000 per box. 

Add S2.50 per box handling/shipping, 

COMPLETE LINE OF OTHER LABELS 
AVAILABLE, SEND FOR PRICE LIST 


TERMS: MIH. ORDER $12.00. 

% MC (add 4%L chech ot mcmey arder 
’^d £2 .DO, CA residents add Sales Taje. 

COMPUTER 
SUPPLY CO. 

/CORD. SUITE #200 A 
92630 - (714) 768-0370 


(nquiry card. 


FORECASTING 

EASf/ARiMA — The first and only microgqm- 
puier program to dauelop and run AR)MA 
(Box-Jenkins! mDdel5..,Bll automatically. De¬ 
signed for the stock or commodity trader 
Create a database or read Compd Trac files 
directly. Requires no knowledge of statistics. 

S3O0. 

TWG/ARIMA — The staiisiician s version of 
EASE/AREMA. Complete control and more op 
lions. Such as seasional models and Box-Cdk 
transfnrmatlqns. $800. 

ELF is Our general purpose statistical 
package, $2Q0, 

All are (or the Apple II* with 48K of 
memory, Applesoft* and DOS 3,3. 

Visa and MasterCard accepted. 

Call or write: 


3907 lakota Rood 
P.O. Box 10114 
Alexandria. VA 22310 
(703) 960-2567 

* TTBUemarks of Appki CnmpulBr, irre. 


Circle 485 on Inquiry card. 


Programmable 

Communications 

Translator 


"ff 


l-s m IS-lINL COhhun i HxT J UN>i Uun^latom 

AM) IS CCKPLETELf USER CUhF IdLMAS).Vcui RtOU IKES 

ND Qfl SOFTWARE MtXl I r I CAf l QVS to |XS.iALL ADD 

WICXLV P-MXAAH THE PCT-liM. PSavil>LN«- 

* fEmiUM. OR PtriHTUt EkuTliih 

* t:i»FATISlLITr Mfi MlM:4d-f.|lllc;ripN XETS Fffl HOW 
rmCESSIPW, XCCOUNTIK AM> OThex SUFnuilE RAOgifiiS 

* iMIfUlffJIT ei-P|T%CT1EWUL CHAPTER SEdUEHCE 
TRAlISLAr ] QN 

■ 0EC-4XH1I.T CD W'FXHiLT CCHPATtblLlTT 
' ■TTfr-XHEilO’ WTO BMA BUTFUIIK 

* J^MHWAKE PflOTOOJL CDfivrEliS I Ml ii;^. C1VPT5. XtWHTFl 

■ Bmv date adapt 10)1 

" l^ltl4TEH FDOHAT UXrTAll.S. 

Out TMl PCT-tIft A CIRCUIT BOAUD to NQUHT lltSIDE tCMlft 
TtlUilMAL Pit r^XlHTER. M AS A STAND ALPIlE DEVICE HITH A 
WAU. Rltfi-IK SUMMIT. EITHCP HAT. Tffll'lfE HMCP A PONtliFLl, 
uP«taD£ ro T-Ql« STSTtM AT AN UWELI EVAa.T IDH ARlC£3 

(PNINTEP CIRCUIT WMKI OM-T)..S 2fi9 
PCT-taa-^ PRINTED CrKlMT BOvUD UiTM CASeI,.,,! 339 
Bfi-Sia-KD [VAil l*HXi"ll» TRIPLE OUTPUT SyPPLfK.J S9 


D&ILER irCUlH'lES INVITEP 

ItTMQQ STSTEltl IlcpRPOfWTED 
19/ST SqUTTt LAKESIIORE BkMSVARD 
Euclid. Ohio 44119 
izmi 53i^i4Wi 

tft.tA&£ ALLOH 4 TD 6 MEiAS. FOR Ml I VERT J 


Circle 292 on inquiry card. 











































Aispa Computer. Inc. 


TTie price-performance feader. Includes ZBOA, 1 or 2 full B" 
drives {double density, double sided^. 3 serial and 1 parallel 
port, and windiester port. Prices start at less than $2000. 
DEALER and OEW inquiries invited., 


SPECIALS OH INTHEGATED CIRCUITS 


6502 7,45 

6S02A/6512A 8.40 

6520 PIA 515 

6522 VIA 6,45 

6532 790 

2114-L200 
2716 EPROM 
2532 EPROM 
6l l6 2KXeCMOS RAM 
4116 RAM 

Zero Insertion Force 24 pin 


10/6.95 50/6.55 
10/7.95 50/735 
10/4,90 50/4.45 
10/6.10 50/5.75 
t o/7.40 50/7.00 
2.45 25/2.30 
4 90 5/4 50 

7.90 5/ 7.45 

7.90 5/ 7.45 

0 tor 14 
Socket iScanbe) 


100/6.15 
100/6 90 
100/4.15 
100/ 545 
100/6.60 
100/215 
10/4,00 
10/6.90 
10/690 

2.00 


Hewlett Packard 



Anchor 

Automation 

Signalniaa 

Modems 


FREE SOURCE MEMBERSHIP WITH SIGNALMAN 

All Signalman Modems are Oiract Connect, and include cables 
to connect to your computer and to the talepbone Signalman 
Modems provide tbe best price-performance values, and start 


at less than S100 Outer ud 

OEM Nilrtei 

liiltid 

Mark I RS232 

(99) 

79 

Mark II for Atari 850 

(99) 

79 

Mark IV tor CBM/PET with software 

{169) 

119 

Mark V for Osborne (software avallabte) 

(129) 

93 

Mark VI for IBM Personal Computer 

(279) 

195 

Mark VII Aufo Dial/Auto Answer 

(179) 

119 

Mark VIII Bell 212 Auto Dial/Answer 

(399) 

319 

DC HAYES SmirtMdtm 


219 

DC Hayes Smartmodem 1200 


S45 


Apple Emiliter for Conmoilirt 64 
Scninniker fiO COLUMN CAflU for C64 
Solid Qtk t Livol Stiid for Ce4 or VIC 

C64/VIC Switch (networking) 

BACKUP V1J tipt coplcf for C64orVIC 

CARDBOARD/6 Motherboard - VIG 
CARDAPTER/1 Atari VCS Adapter - VIC 
CARDPRINT Printer interface ■ C64A/IC 
CARDB0AR0/3S Mothertward - VIC 
CAROETTE/1 Cassette Interlace - C64/VIC 
CARDRITER Lightpen - C64/VtC 
CARDRAM/16 RAM Expansion ■ VIC 


Wa carry Apple 11+ 
from 

Bell & Howell 


Apple Eimititer 
for Cemmedifo 64 
16K RAM Cinlltr Apple 
SiNd Oik Z Lml Stiftd for Apple 

Super Serial Card 
Tbunderciock Plus 
ZBO Softcard and CP/M (Microsoft) 

Paraiiei Printer Interlace/Cable 

Apple Dumplini [Micnilik] Piititer literfice 
Apple Dumplini illk 16K Buffor 

Grappler + Interface 
TG Products for Apple In stock 
DC Hayes Micromodem II 
Videx BO Column Card 

Hiydin Sflltwan for Apple Z0% OFF 
PtE WrHir Wird Pracraor 


Qcommoclore 

Sm is lor Pirsoiil, Butlisti, 
inU Eilicillonil nqulnmintt. 
Edicatinil Biseoiirts inllikli. 


PETSCAN $245 base price 

Alkws ym to connect up to 30 C0M/P£T Computers to 
shared disk drives and printers. Completely transparent to the 
user. Perlect lor schools or multiple word processing con¬ 
figurations, Base configuration supports 2 computers. Addi¬ 
tional computer hookups $100 each. 

Commodore COMMUNICATES! 

COM PACK 

IllllllilMt TtmlMl PlCkige includes: ACIA harAvare 

based interface; DB2S Cable and STOP Software with remote 
telemetry, transfer to/lrom disk, printer output, XON-XOFF 
control, user program control, status line __ 

VE-2IEEElDParalleiliilEriaGe 110 

Indudes case, power supply, foil 8-bit transmission, and 
switch selectable characler conversion to ASCII 


$115 


VIC ZO Prpducit 
BAGKUf VTQ 2D 

VIC HAM Cifdt in tfoek 


VIC SipirExpindtr 
VIC 1GK RAM 
mm EMI Silfortn 
NES SDffoan 

VIC Omega Race 
Spiders of (UMI) 
Programmers Aid 


53 

69 


32 

39 

45 


VICTORY Suftwirt 


Street Sweepers 
Night Rider 
Treves ol Bat Cave 
Games Pack I 
Victory Casino 
Adventure Pack II 


12 

11 

12 

12 

8 

12 


VIC Sargon II Chess 
VIC GOBF 
Metosr But |UMI| 

VIC nidir Ritncc 
AMk (UMI) 

Snakman 
Rubik’s Cube 
Programmers Reference 
Renaissance (UMI) 

VIC Adventure Series 
for VIC >Nd G64 
Male in 3-0 
Cosmic Debris 
Grave Robbers Advent 
Games Pack It 
Adventure Pack I 
Trek 



Commodore 64 Programmers Reference Guide 
Computei’s First Book of PET/CBM 
POWER ROM Utilities for PET/CBM 
WordPro 3+ - 32K CBM, disk, printer 

mforiPri 3+/B4 

WordPro 4+ - 0032, disk, printer 

SPELLMASTER spelling decker for WerdPre 

VISICALC for PET, ATARI, or Apple 
PETRAX PET tv Epsev Oriphlcs Siftvtrv 
Si-KIT iikiiKeil PET/CBM RDM UtIHiies 
Programmers Toolkit - PET ROM Utilities 
BrindIvg Irvn EPROM Pmirsminer for CBM 
PET Spacemaker II ROM Switch 
2 Meter PET 10 IEEE or IEEE to IEEE Cable 
Dust Cover for PET, CBM. 4040, or 8050 
VIC or C64 Parallel Printer Interface 
CmC IEEE-RS232 Printer Interface — PET 
SADI Intelligent IEEE-RS232 or parallel 
ZRAM - CBM 64K RAM. ZBO, CP/M 
Pmgrinimfoi the PET/CRM [CoMHUtel) — R. West 
Computel First Book of VIC 
While PET Citilftg (Midnight evzifte] 

Gofer Chart Video Board for PET 
P€T Fun and Games {Cursor) 

Disk 1CU“Disk Recovery System lor PBT/CBM 
Copy'Writer Word Processor for C64, PET/CBM 


12 

12 

11 

12 

12 

n 

17 

11 

78 

195 

69 
300 
170 
190 
40 
36 

35 
75 

36 
40 

8 

64 

120 

235 

550 

20 

n 

B 

125 

11 

40 

70 


HexHIe for PET CBM, C64 $110 

Database, Re port Writer wi th C aioulatfens, Mailing Lists 
PURTH for PET full FIG model - Carglli/Riley $50 
M etKompllnr far FO RTH for independent objecr code 30 


KM MM PASCAL for PET/CBM/CG4 
EARL (Of PET/CBM Disk-basad ASSEMBLER 


05 

05 


Super Gnphici — BASIC Lingngt Exercises 45 

Fast machine language graphics routines for PET/CBM 


RAM/ROM for PET/CBM 


4K$75 8K $90 


DISK 

SPECIALS 



Scotch (3M) 5'^ ss/dd 10/ 2.25 50/ 2.10 100/ 2.05 

Scotch {3M) 5'* ds/dd 10/ 3.15 50/ 2.90 100/ 285 

Scotch (3M) 8" ss/sd 10/240 50/2.20 100/215 

Scotch (3M) 8'Vss/dd 10/2.95 50/2.70 100/2.65 

We stock VERBATIM DISKS 

Write ter Deiter lod OEM prfcti 

BASF 5^’or B" 10/200 20/1.95 100/1.85 

NEW BASF Qualimetric Disks also in slock 
Wabash 5''ss/sd 10/1.80 50/1.75 100/1,70 

Wabash 5^'ss/dd 10/2.00 50/1.95 100/1 90 

Wabash 8' ss/sd 10/200 50/1.95 100/1.90 

Wb stock MAXELL DISKS 

Write ter deilir inri OEM |iric8& 

Disk Storage Pages 10 for $5 Hub Rings 50 lor $6 
Disk Library Cases 8'—3.00 5"—225 

Head Cleaning Kits 11 

CASSETTES—AGFA PE-611 PREMIUM 

High output, few noise, 5 screw housings. 

G-10 10/ 61 50/.58 100/ 50 

C-30 10/.65 50/ 62 100/ 70 


SPECIALS 


too 

80 

200 

160 


389 

520 

1050 


Zenith ZVM-121 Green Phosphor Monitor 
BMC 12A 12" Green MonitOf 
VOTRAX Personal Speech System 
VOTRAX Type-N-Taik 

VOICE BOX Speech Synthesizer (Apple or AtarF) 

Prowriter 6510 parallel 
Dkidata 92 
Daisywriter 2000 
Many printers available (Star Gemini. Brother, OKI. etc.) 

Wt Stick AMDEK Monlfom 

AmdekDXY-IOOPtotter 600 

A P Products 15% OFF 

Watanabe inteHigeni Plotter 990 6-pen 1290 

ISOBAR 4 Oullit Sirgi Suf|rv»ir/Nif» Filter 49 

We stock Electrohome MonltcMs 

dBASE II16" format) 300 


Panasonic TR-120M1P 12" Monitor (20 MHz) 
Panasonic CT-160 Dual Mode Gofer Monitor 


149 

265 


USI VIVID MDnIfora'-GrKn or AMBER 20 MHx hf-rii. 
Deifor ind DEM Ingulrlei invited 

SynBrtek SYM'I MicracomputBr SALE 189 

KTM-2/S0 Synertek Video and Keyboard 349 


TMiUISf 


data 

systems 

G80 


ZZ9 Ttmlnil Ihbim ddiched keybiird) 
ZT-I InldliiBnl ComniunlciliBRs TBminil 
with Minltir 

ZlOO 16-hit/fl-hlt Syttim 

We stock entire Zenith line. 


479 

CALL 




ATARr 

SPECIALS 
WE STOCK ENTIRE LINE— wrItB tor piiCBS. 


Atari UOD 

Voice Box 
lr>sKje Atari DOS 

Than EMI Sortwan 
EdiFuv SiHwirt 


749 qiX 34 

100 Aichir Modim—Atid 79 

16 Atari 6r«ldcs{Ccmput^ 11 

RratBiikHAtirl 11 

API SDitMn 


252 Bethlehem Pike 
Colmar. PA 18915 


215-822-7727 


A B Computers 


WRITE FOR CATALOG 

Add $1 25 per order for shipping We pay balance of UPS surface 
charges on all prepaid orders Prices listed are on cash discouni 
basis Regular prices slightly higher Prices subiect to change 


Circle 5 on Inquiry card. 


BYTE May l«taa 

































































$99 SINGLE BOARD 
COMPUTER/CONTROLLER 



MODEL MCG-8S FEATURES: 


-AutoifiBtit Bgud Rate 
-5 Interrupts 
-M Bii Countcr/Tlirwr 
-Onboard Protoryping 
-6.144 MHe Crystal 
-Onboard Espanskin 
*4K ROM 6L/or 
•4K RAM or CMOS RAM 


-800 5A CPU 
—ZK SyMiem Monitor 
ROM 

-256 Bytea of RAM 
-RS332C Pen 
-FaralW 6m. Serial I/O 
“Two fl Bit FVog Ports 
-One 6 Bit Pitjg Ptiti 
-AVi X 61* PCS 

STOCK $99 Kit $135 A&T, 

ExpansBon Boards availabler Visa, M.C., Amex 61. 
COD acccpied. 

ATLANTIS COMPUTERS 

3I'J4 Broadway 
AjtoTia, N.Y. JIJ06 
212/728^700 


ELECTRONIC 

COMPONENTS 



MOUSER 

ELECTRDIUICS 


r- 

it. 


1= 




MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 

we gT€>ClC WiMtt y*m Cm9m§m9 > 


MOUSER ELECTROIUIC5 

U433 WOOOSIDE AVE.. SAMTEE. CA ^2071 
PH0NE:(619) 449-2222 TWJt. SIO -331-1175 


DISK DRIVES 

(For PC, Mod 1 & III) 

TANDON TM100 1.$1B9 

TAN DON TM100-2..$249 

TANDON TM 100-4. .$339 

Case and PS...$ 45 

PC EXPANSIONS 

MAYNARD 

DISK CONTROLLER.. $155 

PP add $50 SP add $70 

All cables, hardware and instrucLioos 

included - no soldering, 

QUADRAM 

Four FunclEOO 256K capacity 

with 64K installed.....$399 

AST 

ComboPlus: 

64 K-PSPG+ SirperDrive 

-FSuperSpool.. $395 

MegaPlus: 

64 K-I-SC+S uper Drive 

-PSuperSpool .. .$395 

User installed. 

2nd S or P . $ 35 

VLM Computer Electronics 

10 Park Place • Mon'istown, NJ 07960 
(201) 267-3268 Visa. MG, Check or COD. 


Circle 53 on inquiry card. 


Circle 31B on inquiry card. 


Cirqla 476 on inquiry card. 



Scotch* 

DISKETTES 


Call Toll-Free 
1-800-328-DISC for prices and infor¬ 
mation, Dealer inquiries invited. 
C.O.D, and charge cards accepted. 
All oidorv eMpped from stock, within 24 
hours. Coll toll FREE 






North Hills Corporation 
3564 Rolling View Dr. 

While Bear MN 55110 
1*800-328 DISC 
MN Call Collect 1-612-770*0485 


ULTRA-RES (1) GRAPHICS 

” IEEE-686 S/IOO Monochrome 

S495.00 [2] 

-612 X 512 Pixel 


—Sergle Board 


* IEEE*e98 S/100 Monochromfl 

1996.00 [21 

-1024 X 1024 Pixel 


-Expoid^toB K 1024 x 1024pbtel 

“ lEEE-ese S/100 Eighl Color 

*1250.00 [21 

—3 X S12 X 512 Pixel 


—8 CokK RGB TTL 


—2 Board System 


‘MultiBus [31 Eight Color 

*1996.00 [21 

-3 X 1024 X 1024 Pixel 


- 8 Color HBG TTL 


^Single Board 


* IBM PC Monochrome 

*996.00 [21 

-1024 X 1024 Pixel 


— Expandable to 8 X 1024 x 

1024 

FEATURES INCLUDE—Software Drivers, Hard¬ 

ware Zoom, Pfograrrmiable Diapley Rasolution, 

Windowing, Multi-Controler Capability, NEC 

UPD7220 Graphic ConiTollar. 


11 ULTRA-RES T rademark CSO Incorporated 

2J Starting Prices 


3| Multibus Trademark Intel Corporated 

C.S.D. fneorporatsd 


pa Bait 2S3 Satey, ‘"-tt'- irn 

*01778 

1817] 443 Z7&0 



DISKETTES 

3M ScotlcK BRAND 


AT SUPER LOW PRICES 

WE WILL SHIP YOUR 
ORDER WITHIN 24 HOURS 
AND WE PAY THE 
SHIPPING CHARGES 


tCOD ACCEPTED 
DEALER INQUIRIES INVITED 

CALL TOLL FREE 
^Sl 800 922-8193 

IN CALIFOHNM 
SOO 468-1068 



Circle 329 on Inquiry card. 


Circle 84 on Inquiry card. 


Circle 440 on Inquiry card. 



DIET MONITOR 


— for the IBM PC {and soon to be 
released for APPLE 2J 

IS THE MOST SOPHISTICATED 
NUTFlinONAL ANALYSIS SYSTEM 
AVAILABLE. 

* comes with over 750 foods and 28 
important rrotrients. 

'Menu driven. Gives you B easy to read 
analysis reports, including graphs and 
'■commendations on how to improve your 

Of professional use end home 
version available tor $S9.O0 

*:0RPDRATI0N (ZDfl 3ZB flt17 
lit, BOaNTDM, UJ. 
d( or C.a.D. 


nqytry card. 



Serial 4 ^ Parallel 



PRINTERS! 

PLOTTERS! 

PUNCHESI 

ROBOTS] 


Convert What You Have 
To What You Want! 


* IS332 Sariil ' CtPtronica PhvIIdI 

' e B*ud R>t« ■ HinctehBkB Sisr»li 

' LltChvd OutpvlK ■ OomtHct 3Si x 4^ x 


of you twvfl Htllc 


a bs lumittfliy lhatm 
Our rww Hioh PvfOnnafWa Ttn 
lino llrt" - 
uiirtB I 


Igtul in CMOS Iscbnohny thHa uiirtB Imlw 

I»l* S^tactlen Id lft.2K, adDi twnWlaliB alsnata to_ 

lmnsr«r africlancy. Oeltlidd dOcunwntallQn Illowa 
StmpIfrMd Irwtalkirran. OrdW V<m Modal 770 iScrfFW) Or 
Mcidflt 775 (Par/SM) Tocl«yl 


euttar modtida 
CdfiKng Sdonr 



mg CALL (BOS) 487-1665 or 487*1866 
Fof FAST Delivpjy 


FREE! FREE! FREE! FREE! FREE 

i'il 1 in 

‘ subpHVpSesahd E 

i 


k 


\jqS 






J 


Circle 192 on Inquiry card. 


Circle 23 on inquiry card. 






















































S-100 Products 


CHECK OUR NEW 
★ LOW PRICES ★ 


Apple fompatihle Products 



FDC’I Floppy Disk Contrdler. $ 99.95 

Runs DOS 3.3 with any standard Shugart compat¬ 
ible Disk Drive. (2 Drives Each Card) 



ASCII KEYBOARD A&T . .$9900 

Plug in compatible with Apple II. has shiftiock, 
under scorct [ | and back slash characters. 

SUfi-722 Apple Prototype Board.$13.76 

Double Sided with gold contacts^ holes drilled on 
.15'' X .1 ” centers. 

ALSZSOCPUCardw/CP/M&manuats .... $149.00 
280 CP/M card kit w/o manual or software. . . 84.00 
ALS SO Column Video Card w/manuals.. *. . 159.00 


64K 6MHz Static R.4M/EPR0M 



S4KSM A&T without RAM.. $155.00 

S4KSM A&T with 64K RAM (32 - BIT6s) . . . 339.00 
S-1OD Board Uses 6M Hz 611 6's. max. power 

Bank Select plus Extended Addressing allow for 
multi-memorv board set up, 4 Independent 16K 
Stocks make easy use with multi-user systems. 
Any 2K RAM may be replaced by 2716 EPROM. 


2.%K/1M Byte Dynamic RAM 


A&T without RAM .. $ 290.00 

256KDIVI A&T with 64K RAM (8^4164s) ... 340.00 
266KOMA&Tw/256KRAM{32.4164s)..,, 489.00 
S-100 Board ,4 Ba nks us es either 64 Kx 1 or256Kx 1 
RAMS. Allows for64K to 1 M Byte RAM on just one 
S-100 Card. 24 Bit Addressing, Phantom Mode. 
Error Trap Opt.. Parity Check, 4MHz Transparent 
Refresh, Front Panel Operation. Optional Ml Wait 
for 6MHz Operation. 


SO Column Video Card w/o manual, compatible 


w/ Videx.. ... $98.00 

16K RAM Card Kit.$42.00 

AP-H Mother Board (Apple Compatible). . . $84.00 
AP-I! Computer Case (Apple look-alike)... $119.00 
5A Switching Power Supply {voltage & size 

Apple Compatible).. $133.00 

Parallel Interface Card {Centronics comp.). ■ . . $44.99 


New for IBM Pf 


PCMl 64K Memory Card, Expand, to 256K 

w/Parity Check..... , , $259.00 

PCM2 256K Memory Card, Expend, to 512K 

w/Parity Check.$569.00 

PCM1+S10 PCMl 64K Card w/(1) Async 

Serial Port.$319.00 

PCMl PIO PCMl 64K Card w/(1) Centronics 

Parallel Port...$309.00 

PC-DUAL I/O (2) Serial RS232 Ports, {2) IBM 
PC Compatible Ports and Real Time 
Clock w/Batt, Backup...$1B9.00 

★ SPECIAL ★ 

PCM1-0UAU/0 Includes both PCMl 64K and 
PCM-l/0 cards..$399.00 


Diskettes and Storage Cases 


NEC Computers & Monitors 


We are an Authorized NEC Service Center 

Call for Official Service Agreement 


PC6001A Keyboard Computer.$769.00 

PC8012 I/O Expansion Unit.$499.00 

PC8031 Disk Drive Subsystem.$769.00 

JC1203RGB 13" Color Monitor.$720.00 

This Monitor is excellent for use with IBM PC 
JC1203 13" Composite Color Monitor.... $349.00 

NEC CP/M V2.2 with manuals . ..$150.00 

Select Word Processing Sys with Teach... $350.00 
NEC Report Mgr for Database Mgmt.$150.00 


Video Monitors 


SAMWOO GREEN 9" 18MHz. ... $121.00 

SAMWOO AMBER 9" 18MHz. ... $125.00 

SAMWOO GREEN 12" 12MHz.$130,00 

SAMWOO AMBER 12" 12MHz.$134.00 


Composite video I/O. 7B0 lines resolution, 75/1 OK 
ohm impedance. 






SBC-880 ZBOA CPU. A&T.$195.00 

SBC-880 Z80A CPU, Kit.$175.00 

4MHz ZBOA CPU Board with Serial/Para I lei Ports 
UFDC-1 Floppy Controller. A&T . $245.00 

UFDC-1 floppy Controller, Kit...$225.00 

The UFDC-1 Floppy Controller uses the WD1 795 
chip which runs either and/or 8'75%" Disk Dnves. 

CLOCK CALENDAR A&T. $115.00 

CLOCK CALENDAR Kit. . . $95.00 

This S-100 Clock Calendar Board has 4 tnternjpis. 
Time, Day of Week and Battery Backup. 

SUN-721 S-100 Prototype Board.$17.85 

Double Sided with gold contacts and holes drilled 
on .15” X .1" spacing. 


S-100 Computer Systems 


SYSTEM I.. $2459.00 

ZBOA CPU with Serial/Parallel Ports, Floppy Disk 
Controller with Duel 8" SSOD Drives, 64 K RAM, 
CPM, Ciock and 1 M Byte Storage. 

SYSTEM II . . ..... - .$2659.00 

Z80A CPU with Serial/Para I let Ports. Floppy Disk 
Controller with Dual 8" DSDD Drives, 64K RAM, 
CPM, Clock and 2M Byte Storage. 


S-100 Mainframes 6-12 Slots 


DMF8800T 6 Slot, Dual Thin 8 ' Drives ... $699,00 
DIVIF8800 6 Slot, Dual Std, 8" Drives ... $699.00 
DMF5550 6 Slot, Up to 3-5V4 ' Drives. . . $679.00 

DIV1F2200 6, 8, 12, 18, 22 Slot M8.. Call 


All Mainframe Power Supplies rated at 8V @ 18A, 
±16V® 23A 24V @ 5A, 12V @ 5A & 5V @ 5A 
All cabinets mad© of strong steel with aluminum 
covers & inci EMI A/C power filter w/detachable 
power cord, quiet fan for pos. air pressure (blows 
dust out, rtot in), back panel has individual covers 
with (12) DB25 cutouts. {2) Centronics 36 pin 
cutouts, (1) 34 pin & (1) 50 pin flat ribbon cutout, 
{2) A/C convenience outlets (1 switched & 1 un¬ 
switched), keyed power, lighted reset switches, & 
tan cover with black face match most decours. 


Mother Boards & Card Cages 


SLOTS 

6 

8 

12 


Bar« Bd 
$12.00 
16.00 
22.00 


KIT 

$34.00 

45.00 

65.00 


A&T 

$49.00 

70.00 

100.00 


w/CAOE 

$74.00 

105.00 

140.00 


lOMHz, Me termination RequiredI 


Printers 


Prowrtter 1 C. Jtoh, 120cps, Parallel ..... $465.00 
Pro writer 2 C. itoh, 120cp3, Parallel ..... $€89.00 

Starwritef C. Itoh, 40cps. Ser/Par.$1369.00 

Prlntmaster C. Itoh, Serial/Parallel-*. $1529.00 

NEC Spinwritefs 3500, 5500, 7700..Cdl 


sk Drives 


TMlOO-1 Tandon BY*'* SSDD. 40 track. . . . $215.00 
TM 100*2 Tandon DSDD, 40 track..., $289.00 
TM100*4 Tandon BY*" DSDD, 80 track..,. $400.CO 

TM84d*1 Tandon 8 ' Thin Une.. $397,00 

Mitsubishi 5Vi'* Thin DSDD, 40 track.$310.00 

Mi^ubfShi 8' Thin DSDD, 77 track.$450.00 


BY*" SS/DO Wabash 40 track w/hub rings,.. $24.00 
8" SS/DO Soft with Library Case ., ..$26.00 


8" DS/DD Soft Memorex, Box of 10.$44.99 

5Vi" Case for 40 Disks...$24.99 

8" Case for 40 Disks. $36.99 

BY*" Case for 90 Disks...$41.99 

8" Case for 90 Disks.. $54.99 


Terminals 


TELE VIDEO 912.$660.00 

TELEVIDEO 926. $789.00 

TELEVIDEO 960. $996.00 

ADDS VIEWPOINT 3A/PLUS.$545.00 


^ SUNTRONICS Ca. im. 


CAUFORNiA 213-S44-1t49 

I for Tqch mb 4Ad CtdiL ord«r6| 


EPROMs, RAMs, CPUs, & Misc 


P/N 

1-7 

8 up 

P/N 

1-7 

fl 141 

2716 

$3.95 

$3.95 

S11iP-3(150nS) 

$6,10 

$5,75 

2732 

4.75 

4.40 

2n4L-2f200nS) 

1.62 

1.G2 

2532 

7.65 

5.95 

4154 

6.25 

6 25 

2764 

9.95 

9,95 

ZBOA CPU 

5,29 

5.29 


OUTSIDE CALlFOHhUA TOLL FR££ 1-800-421-577S 

|0rd«r PaAk Crtlf | 



12621 Crertshaw Bfvd, Hawthomar CA 90250 

StOftE HOURS^ MON.-FRI- SlOOem to fizOOpm 

SATUn DAy t OiOOertt to SiOOpm 


Mail Oftii»-Minimum Order.S10. S*nd Check or Monev Ofdetto; P.O, BOX 1S&7 Dept B, HAWTHORNE, CA 902&0 
Vi5.a or MestorCard {please Inqlude expiratjon dat^^i. Add postage and handling far hrsl S pounds- plus .SC for oach 

additipnel pound tg ydur ordar. CalifOrntB residents add ©% Sales tax. 


Circle 428 on Inquiry card. 


BYTE Mny 1963 559 































































SHIELDED DATA CABLES 

^|]tn Cucis 1S8 m riQuit^ card. 

Help F^ote£i veur Signal; ^itn Shieiped CMia HablB 

EM RS Z3Z Shielded Cable 5<peci1y end gender^ lengii^ & pin 
ifi|firconrvK35.upEi)9CQfldiJClWS S13.W+ .40/11 

TERMINALS 

InmiNi SiiggAKd Sfil 

HafiHiite — Etprti Svslem) Let 

ESPBU \ lull leaiyred temmiJ w/ g?een scraefl J595 S4M 
ESPRIT II lerminai w/delecnj&lt kevEwafEi $645 S5E5 

ESPRIT III Teie^idea 950 emulator $695 5775 

LOW SPEED MODEMS 

AJI lABDwni 

Novalioo 'Includes fflEE Subtcrlplnn To TIm SOURCE " 

.^-CAT C'3O0 'baud Urect conned modetn 1149 SiZO 

iICQUSTIO 0-300 baud AcDinbc coftned ntodern S169 5135 

aOtOCAT 0-3^ baud Dlf k 1 carmect mixtem 1249 S139 
103 SAl ARTCAT 0- 300 baud auED an&. modem £249 S139 
HlOH SPEED MODEMS 
103721 1 SNIABTO AT 0-300/1200 baud modem £595 £449 

212AUT0CAT 0- 300 baud/1200 baud modem £695 £565 

URIVERSAI DATA SYSTEMS 

212U^ Telco pcMeretl 1200 ta.ua mnitem £495 £395 

PRINTERS 

OxioATA ULS2A OVr carnage 120 cps printer £649 £399 

uLSSA 15 carriage 120 epe prinler . £995 £&£□ 

11L92PI parallel f 9'^'' carriage near leller dudldy £699 £525 

UL92S (^lal I 9 Vj " carriage near letter quality £799 £599 

uL93P( parallel I 15" carriage near letter qua^Hy £1249 £669 

uL93S (serial f 15" carriage near teller qualily 11349 £966 

Tr«l*r for iL 32/32 £50 

CAtTiM dwk >«ICin»T WiKf. CCD V AflO UdMrUld Add » W pv OrAr Imi 

(ssssnsmsi^ 

P 0 Box 1141 • Ml Cternena Mi 48044 . (313) 266^6969 
Monflav-Erteay 9 a m -5 p m EST • Salurday tU -Noon 


Circle 188, 1S9 on Inquiry card 


PConnection 

Three functions In one card sfoi— 
Modern, Calerxfar clock. Serial portl 

The PConnertion is a preirnum telecom¬ 
munications card for the J0M PC with a 
direct connect BefJ 101/1 fl modem, a neat 
time cfock, and a serral flO port for ex¬ 
panded communications capabtiities. The 
PCoTinectJon grves you alt three funoions 
in a yngte card slati 

ThePConneajpn has autodial IToutdrlone 
or pulsef and autoanswer, ptus a builT in 
speaker fan fine status rnonitonng. Soft¬ 
ware seiectabfe protocol and mod^ 

The real time clock can oe used to auto¬ 
dial predetermined phone numtiers at pre¬ 
set times Exceilenr for polling and remote 
monrtonng applicauons. 

PConnection jp(ug-in modem) - S27S £n- 
hanced PConnection with real erne clodc 
and additional IS-232 S375 Another 
quality modem ftom 

rrflCfOpeinpfriif#/ 

2565 i52nd Avenue N E 
Redmond. WA 90052 

(206) 881-7544 

1 ^ H ^ rpqrtJPTHl UMjemam fif 
IrttwtwliOfWl M,«Hinr CwpdfHUOri 


Circle SOB on Inquiry card. 


wabasK 

When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 



Ckcle 347 on inquiry card. 



[rdbraH^ 


Business 

Uameg 

Ulllllles 


|^E|JU|| Tba Apple usees gfoup 
” ® ^ ** soft war# library bonanza 
el (Jxily affordable prices. For the firsl llnw 
9bjoy you r Apple to Its follesi capacity 
using specially packed disks wilb over eo 
ourelandtng progrims each. Not avsilable 
( y^f f om any other aourcel 

-Applesoft ■ 3.3 DOS 

iPPtEUUflRE JWC.»«,« 

lArr exlenslve variety or Interesting, 
Useful and enterlalnlrtg fHograms 
Indispensable lo Iha serious compuEenst 
Including: 

Educallcnal * Graphics 

Music • Science 

Data Base ■ Finance 


Library disks 3ere mned calegones arvd new 
disko 4 iGames), 5 (Ulilities), 6 fOraphica)* 7 tin Eager) 
SE £59.95 eac b Why pay mHpra? 


Order direct from this ad and £ave up to Si 36. 
Buy disk library package T 2 & 3 and get a 
special bonus disk FREE — over 260 programs 
for Si 79.96 + shipping. For best value, get 
all 6disks far $349, postage prepaid, forever 
5^0 of our best programs at 65c eachl 
Gall now toll free: 1 000-327 6664 
Florida: 1-305-987-0665 


640C Hayes Si. 
HollyvHMJd, FL 33024 


Circle 42 on Inquiry card. 


HOW TO REPAIR 
THE APPI.E* 


A comprehensive guide to repair 
your Apple ir or Apple II plus' 
computer, 

With repair rales soaring and out 
rageous repair bills being charged 
for even simple repairs, THIS 
GUIDE CAM SAVE VOU MONEY! 

ONLV S39,35 


DATA-LINE (602) 820-0082 
2961 S. LAS PALMAS 
MESA, ARIZONA 85202 

’Trademark of 
APPLE COMPUTER INC. 


Circle 153 on Inquiry card. 



IBMPCand 
CP/M-86. 

8087 CHIP.CALL 

APPL/CATfONS 

FFTs.$75 

MATRIXPAK.$75 

67/68 GUIDE VOLUME I .. .$19.95 

LANGUAGE 5 UPPQRT 

87 MACRO'. $150 

87BASIC~.$150 

87 PASCAL'. $150 

87FORTRAN'..$150 

• 8 M PtilOnil Comcut«t -9 • 'tfiiflttM UtOt-lWli 
Qf ibM Owe CP.'‘M'35 'I i Er|iQ4ni«rk ol Diflili' P* 

inc $0i7 It 4 itwtmift tf intfH Cw 
o^'KaviOE erMACBQ eroASic 8 /pasc4l 

87rOmAAN ind MiCir^Jhl l^dintt^i gl 
MicroWari me 


/Micro 

Viaie 


PO Box 79 
Kingston, MA 
023B4 

16171 746-7941 


Circle 311 on Inquiry card. 


Electronic 

Circuit 

Analysis 

• E)C and AC analysis 

• Very fast, machine tanguage 

• Infinite dmuU on multiple passes 

• Worst case, sensitivity analysis 

• Dynamic modification 

• 64 Nodes, 127 branches 

• Compare circuits 

■ Log or linear sweep 

• Full file handling 

• Frequency response, magnitude and phase 

• Complete manual with examples 

• TRS-80 [TRSDOSI 590 00 

• CP/M $150,00 

Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
06440 

(203) 426-2184 


mm® PC 
SOFTWARE 


ONLY $68 FOR ALL THREE]! 

PFRSONALPAC^“: 3 menu-driven ^'tiser 
friendly" time severs, 

BILLTIME: Program expense categories 
w/o programming experience. Easity add, 
delete, update bills. Sert several ways. 
BANKSAL: Heconcile checkbook fast! Flexi¬ 
ble and handles all types of Income and ex¬ 
penses. 

APFTCAL; Keep track ef all engagements. 
Easily add, delete, update, and list eppolnt- 
ments, 

USE AT HOME OR AT THE OFRCE 

Sold on PC DOS-tormatted diskette. Send 
check, money order or C.O.D. to: 

SEARS ELECTRONICS IHC. 

"lime saving software rfesigners” 
Tirrell Hits, Goftslown, NH 03045 
( 603 ) 497-3074 



Circle 43d on Inquiry card. 


Circle 408 on inquiry card. 


Circle 149 on Inquiry card. 







































SIEMENS 1 MEGABYTE 

8" Double Sided/Double Density 

l-$299.00 ea « 
2-$289.00S 10-$269.00 




FDD200-8 
Floppy 
Disk Drive 
Shugait 
Compatible 



OUME 55CPS—HIGH SPEED 

DAISEY WHEEL LEHER QUALITY PRINTERS 

$950.00 ea.^ 

Quantity Pricing Available 

Includes Power Supply 


IfritHttiiJiiiiniiniiiniium 


Shipping Wgt. 

15 lb5. 
Factory New 
and Packaged 


fafiy Guaranteed 
90 Day Warranty 
Servica 
Contracts 
Avaitabfa 
Futf 

Documentation 


DUAL DOUBLE SIDED 
8" SUBSYSTEM 
ASSEMBLED & TESTED 
$850.00 complete 

Includes: ^ 

2-Sjenieiis^ FDD200-8 Disk Drives Strong. Thick, Aluminum 
Cabinet, Rugged Heavy Duty Power Supply, Whisper Quiet 4" 
Fan. Etc. 


MONTHLY SPECIAL - $279.00 
Communications Text 
Storage System 
ASC M 8 Level (RS-232/EIA) 

5 Level Baudot — CL or TTL also available 


• Auto Disk Data Handler 

• File Based TeKt Storage w/Full Directory 

m Std. Connection between Comm, Cir, & Data Terminal 

• Built in File Text Editor 

• Local or Remote Control for Read/Write 

INCLUDES; 

Mini-Disk Drive (SA400) 

Self Contained Power Supply 115 VAC 
Micro Processor & Disk Controller w/Perm. Program 
Std, Communications Interface w/Selectable Data Rate 
Operating Manual With Commands 




KEYBOARD by KEYTRONIC 
$14.95 each 

66 Keys Unencoded, Low Profile, Gold Plated Card Edge Connectors. 


REGUUTORS 

All 7800 (LM340T) Series. 3 for $2.00 

All 7900 (LM320T) Series...3 for $2.25 

LM323k. 5 Volt. 3 Amp.$2.95 each 

LM350k, Adjustable 3 Amp. ..$4.95 each 

CONNECTORS 

50 Pin Edge. ST, for S-100 Bus . $3,49 

34 Pin, Edge, Ribbon for SA4CI0 Drive . $2.95 

50 Pin, Edge, Ribbon for FDD200-S Drive ....... _$3.95 

50 Pin, RA, PC, MT Amp #206973-1 . $3,49 

Accepteid by Visa/Masrej-Charge (adda^l Money OfiSsf ot ceritfFBd Chech Pncedoes 
nol (nclucte shipping charges. Specify melhoct of shipfnenT desired and include approjumaia 
shipping charge N.J residents add 6‘it sales lax. 



H Shipping 
Wgt 
46 ibs. 


Proportional Spacing 2K Buffer, RS 232 and Centronics Parallel 

The Qume Sprint 3-55 with Interface is Campatible with most Compoters 
having RS-232 or Centronics Parallel A or B, such as Radio Shack, Apple, 
IBM. etc. Also works with most popular word processing programs like 
ttlcropro^* Wordstar. 

These Qume Printers were used by a major typesetting company under 
maintenance until replaced by laser printers on an exchange basis. We had 
their technicians refurbish and completely exercise them to give you many 
years of reliable service at a price you can live with. 


COMPUTER POWER ADAPTOR 
$12.95 ea. 

In Line Type Output: No Load — 14.0 VDC 

Input — 115V 60 Hz 2.0 Amps — 11.5 VDC 

Capacitor Filtered, F.W. Bridge, UL Listed 

SWITCHING POWER SUPPLY 
$55.00 ea. 

15 Amps @ + 5 VDC Regulated 
3 Amps @ + 12 VDC and - 12 VDC 
Current Protected Fan Cooled, Fused 

CAPACITORS/BRIDGES 

,1 uf Monolithic . 100 for $12.95 

,lufDisk ..... 100 for $6.95 

25 Amp 400 Volt ..... 3 for $4.95 

10 Amp 200 Volt ...3 for $2.95 

ELECTRONIC TAPE READER 

Decitek Model 26167-002 

$24.95 

Includes Stepper Motor & Electronics 

OPTO DEVICES 

4N26 (Trans. Out.) - $.89 T1L31 (Infra. Red, Em.)-$.59 

MCA2-55 (Darlington) - $.99 ILD-74 
HllAX (Trans, Out.) — $.89 (Dual Trans, Out,) — $1,99 ea. 

HllCX (SCR Out.) - $.99 

LED’S DISPLAYS: 

Red - all sizes — 10 for $.89 HP5082-7340 - $5.95 ea. 

Green or Yellow — 5 for $.89 Hexidecimal 
Micro Red — 1(X) for $5.95 FND560 & 567 — $1.49 ea. 

Panel Mounts — 10 for $.59 


HOBB-Y-TRONIX, INC. 


Division ol Tope Industries. Inc 

957 Ball Ave„ Union, N J, 07083 

(201) 6874330 


Circle 458 on Inquiry card. 







































S-100 COLOR GRAPHICS! 



THE STATE-OF-THE-ART COLOR 
GRAPHICS BOARD FOR THE S-100 BUS. 

• Displa]/ consists or tiflcitdrop and pajtefn plus 22 siniie 
paaoes 

■ Eadi pluel ki a plane pan be calmed or can ])e iranspareni to 
reveal tlw unoerl^iofl pisnersl 

• Priorttlzad planes e^iintnale tin need Ittf tiaddefi at]4ein rotitines 
In applications requiring 3D siinul^on. 

' Sprites are moved on screen by changing two-brie pntetOESthus 
simpljlylng animation applications 

■ up ( 0 ODiars or 8 gray levels «llh a resolution cl 256 pdirels 
horizonia^ and t92 pbiels Mmtioaify. 

■ Standard NTSC video output omnecte directly lo color moniEDr 
or to BF nDodutator tor use wlm regutar coIqc reoeiner 

■ One tear ioid mroo graphics display nnndBs. 

■ On-baard 1GK byte display RAM separate trpm systent RAM 

■ HIgft quality PC board wim soltfer masks, sllscreen and gold- 
Dialed contact lingers. 

‘ M*ets or eiceeds all astKCts ol IE ££-606 (S-lOO) starMtard. 

• Ooeumentatlon Includes comprettenslve user's manual wctp 
demonstratiofl progranis and Teias irstrumenrs mamial tor die 
new TMSSgiaA Video Display Prooessoi used cm the board, 

• Typical apptlc^lcrns Include business graiiiiit:^, Indusiriai pro¬ 
cess motiildring, draltidg./desigu aid. educational systems and 
video game development. 


$249.95 

lassembled & tostedi 
We pay UPS ground shipping in Urn 
corttinentai II. 5. IIPS sit add $2.00. 
COD add 11,50 FDEBign add $15.00 
TN residents add 8% sales (ai:. VISA 
i MASTFrcarO wmcome 


nicroDynomics 

PO. &W! 17577 
Mempltls, TN 3B117 
19011-756-0619 


Circle 306 on inquiry card. 


DATA SWITCH IN KIT FORM 



lidifKiioul Dill Switch whh 31' Ivipnian 
Cnblm new BwiitihlB b Kii Ffirm 

Model 1 ZtXI gives the lermifwl or micfo- 
procosser oser a second interface tor a Pt Inter, 
Plotter, Modefri, Ces^eue ot Tape Drive. Ii 
operates at aoy speed, requires no ekUernal 
power and isolates the two output devices ftom 
each other, while providing 2 RS-232 interlaces 
trom the terminal or micraptocesscf. Built In 
data Oablee save money. The Kit qon^rsls ct 
3-nS-232 Male connectpra with alt pins, 
switch, cable, pre-dritled Enclosure, all 
necesserv hardware, arvd assembly instructions. 

To order: Specify a} zoo Kir $99- 50 

Assembled & Tasted; Specify #1200 $ 129,00 

CALL TprmmAl Data Carp. 

11S7I CpsIdeY Cirela, Heekville, KD (301) 001 7055 


Circle 449 on Inquiry card. 


mimxscmA 

SPEECH SYNTHESIZER 


$50 Each 


Order in Ones or Thousands 

Tlia SC-OtA S peach Synthesizar is a cdmplHialy $al 1 - 
cantiinad salid stats davice. This singla chip phpnati- 
caUy synthasiias continuaus speach pf unlimited 
viacahuiaiy. 



The SC -01 A cpfitains 64 dillaran! phcnamsE which 
are accessed by a G-hit cede. Ccmpuler interfaces 
and teKt-lD-spaech algorithms aisp avaKahle tor prod¬ 
uct devalopmem. 

Votrax IS a tradetTiark □( Fedeval Screw Werks 


Call 1-800-^646^3479, in N.Y. 1-516-374-0793 

MlCftOMINT IFIC. 

917 Midway 
Wood mere, N.Y, 1169S 


Cal lor 

quantity pricing. 



Circle 463 on inquiry card. 


APPLE II COMPATIBLE DISK DRIVES 

OfliLY . $239.0Q 

COm-ROLLERCAHI} .S fS.OO 

JVSrPLVClNAfllDRVN . 

VERBATIM 

5 w " i>i®A'Em;s ss dd soft 
PERBOXOFW . $23m 

EPSDM PRINTERS 

WAaOAT.S4«5,0Q 

OTHER MODELS . CALL 

TELEVIDEO 

9W. . $S59.m 

925 . $7t».00 

950 . $929.00 

MONITORS 

20 MHZ 

GREEtV . $129^00 

AMBER ... $129.00 

IBM PERSONAL COMPUTER 
COMPATIBLE SYSTEM SUPPORT 
CARD ^ MEMORY 

(MA. 

MAIL ORDER: P.O. BOX D 

SANTA CLARA. CA 95055 
(408} 938-7508 

MtiCES Sl'BJECT TO r3^.1,\«fc-. >Tlff iTMJ Mfi ("Jflf.KV 

stajECT TV) viAvrnm 


Circle 29 on Inquiry card. 


fcTM 


compubog^ 

—the executive c^ryall 



The Corrg^u- 

bBg, the Mkal 


for your ooffl- 


ies. The for¬ 
ward oorr^nn- 
in cut holds 
bcK of lOSVi * 
dJske I tos. 
Main com- 
paitmRit—an 
aVi Xll focadeaf with tq> (D 3 ndies of matenals. 
Made of quaEty caEskm, heavy tijly /qjpas and 
bfasi feidini^. Available ki; Brown, ^ack or Bur¬ 
gundy—fost S77.9S, 


Said your chedt or money ofda to: 

EMC T)kbrihiitor« 
366 nMi Avenue 
New Yofk, N,Y. 10001 
Telephone 212 -S 94 ^ 73 


trtqutnes 


Circle 190 on Inquiry card. 


COMPUTER SUPPLIES 

Foil ALL MAKES A MODELS 


DISKETTES 


1 • MEMOREX t WABASH I 

5% 

S^S D/D 

MIN. ORDER 60 

$237 

RIBBONS 

EPSON 

MX70/MX80 

CD 

EPSON 

MX 100 

MIN. ORDER 6 

$y84 


LABELS • CONTIHUOUS FORMS 


CALL TOLL FREE 1 BOD 248 2410 

IN N.y. STATE (2123 96? 3433 

TEflMS-VISA OR MC 
DEALER INQUIRIES INVITED 

WORLDWIDE 

COMPUTER SUPPLIES 
159 MAIN SL, SJ., N.Y. 10307 


Circle 489 on Inquiry card. 


maxell 


Floppy Discs 
CALL NOW-TOLL FREE 
1-800-328-DISC 


De^er inquiries invited. C.O.D.'s and 
charge cards accepted. 

All orders shipped horn stock, 
within 24 hours,. Colt toll FHE£< 



M 


North Hills Corporation 
3564 Rollmg View Dr. 

Whita Bear Lak«. MN 56110 
1.8O0-32e.D15C 

MNCiU CoUect 1 612-770-O4B5 












Glfcle 330 on inquiry card. 



A OlVISlON OF 1 

KOP International Corpih . vri 

hUS riMMEH QH>. CQLU '"1 


Cfrcfe 156 on inquiry card. 



Wlfti The* nfw Aittl Hour Ptirl InTrlllSt^nf 
fhyfk-lit hII your RS- 232 f’. tieiwiirkfnft 
proWpims ran bf‘ snlvrcl 

svvJfchinjJi ci|jplk Hiions ihr ASt^l 
Swllrh allrowsyfyu loswltt-h wilfi l-h; 4 c- 
BL-L-ausi- thr swiirh is intc-lliititrnr H 
.illnws yoru ffi r hitnfle bptwrrn pril- 
phtTiilii from yourhi-yli'K.jarLl, TOr rodtr 
can fvyri bt* imbecltlrd In your ft'Mi 
When yrxj conskkT ific lime you 
.Scivt-f| title CO ihe AinTpUdti.' of Jnsinil- 
iitlcM-L the elimlnelkin of e^ttrci Ccsl^Jlnf; 
anti the exckislon of knoli curnJnfj the 
.^sc:i i-oifr Rirf Inirlllj^ni swik-fi Is ihe 
peffocf way to expariri your nei- 
worklcij^ ra|7aTrilllJi?:«h 




Atfium'i'd SysiciTu Cuncefifs, Ific. 

Pa BQXO m H.TADENA. CALIFORNIA 91001 
{2t3) 793-0971 


Circle 19 on Inquiry card. 
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APPLE COMPATIBLE 
COMPUTER 

CALL FOR LOWEST PRICE 


OKIDATA 


82A 


83 84 


92 


93 


CALL FOR LOWEST PRICES 


{Sn&uetriee 


128K RAM CARD 

WITH VIDEX MEM EXP 80 

$359°° 


FRANKLIN 

COMPUTED COItPCftATiOH 


APPLE COMPATIBLE 
COMPUTER 

CALL FOR LOWEST PRICE 



SMITH-CORONA 



TP-I 


LETTER QUALITY 
DAISY WHEEL 

*575°'’ 


SOFTWARE 

WE HAVE if ALU 

OVER 500 TiTLES 

IBM * APPLE • CP/M 

PARTIAL LISTING 

ARCADE MACHINE 

35.00 

AZTEC 

29.00 

BEAGLE BROS: 


APPLE MECHANIC 

22.00 

DOS BOSS 

17.50 

FLEX TEXT 

22.00 

PRONTO DOS 

15 00 

TIP DISK #1 

la.oo 

UTILITY CtTY 

22.00 

BPI: GL AR INV 

299,00 

EDUWARE 

$CALL 

HOME ACCOUNTANT 

55 00 

HOME ACCT (IBM) 

10S.O0 

INFOSTAR B” 

28900 

LEARNING COMPANY 

$CALL 

PEAGHTREE 

SCALL 

PtG PEN (Apple a ISM) 

2100 

SNACK ATTACK 

21.00 

spinnaker (For children) 

ICALL 

THIEF 

21.00 

TUBEWAY 

25.00 

WORD HANDLER 

129.00 

WORD STAR (Any format) 

289.00 

ZORK L II, lit (Apple & IBM) 27,00 

1 20RK L II. Hi (8” CPM) 

35.00 j 



KENSINGTON 

MICROWARE 



SYSTEM SAVER 

■ Surge Suppression 

• Dual Outlet 

• U.L Listed 

• Fits Apple 
Stand 


*65 


HARDWARE 

WE CARRY MOST 

PRODUCTS. PLEASE 

CALL tF NOT LISTED 

PARTIAL LISTING 

APPLE PADDLES 

15,00 

FLIP 'N' FILE 

20.00 

library case 

2,50 

GRAFTRAX PLUS 

55.D0 

MICROSOFT 16K RAMGARD 59 00 

WILDCARD 

119.00 

MX^PLUS [Fingerprint) 

4500 

SMARTMODEM (300) 

229.00 

SMARTMODEM (1200) 

SCALL 

MICROMODEM II 

2&9 00 

QUENTIN DRIVES 

SCALL 

MICRO SCI DRIVES 

SCALL 

C-ITOH 8510 PRINTER 

459.00 

GEMINI 10 PRINTER 

39900 

GEMINI 15 PRINTER 

599.00 

MICROBUFFER IfiK 

139.00 

MICROBUFFER IN LINE: 


32K PARALLEL 

245.00 

64K PARALLEL 

299,00 

WiZARO SOe 16K 

20900 

WIZARD BPO 16K 

149.00 

PKASO 

14900 

CORVUS 

SCALL 


Products 




PADDLES (Apple II a II 
JOYSTICK {Apple IJ & lle» 
JOYSTICK {Apple 10 a IBM I 
Sa.ECT-A-POflT (Apple 11 A lie} 
TBAKBALL {Apple llT llg) 


529“ 

4S« 

4?« 


O^^FTSySTEMS 


PADDLES (Apple II & lie) 1 

JOYSTICK (Apple II, lie. IBM 
TRS-eO) 47“ 

JOYSTICK (Atari, Commodore) ts« 

I QUiOK VIS {Apple It a lie]_| 



siCo 


IBM APPLE IK APPLE III 


Vlsilink (Apple) 

179.00 

Vis^icalC (IBM or Apple) 

179.00 

Desktop Plan II (Apple) 

179 00 

Deaklop Plan (IBM) 

249.00 

Vl&idex (IBM pr Apple) 

179.00 

ViBifile (Apple) 

179 00 

VlEitile [IBM) 

249.00 

Vlslplot (Apple) 

146.00 

Visischedule (Apple) 

229.00 

Visiterm (Apple) 

75.00 

VlBitrend/Plot (Apple) 

229.00 


^ Kfdunioln Computer 

CPS Card 

159 00 

Mtn Cables 

SCALL 

RampliJS*32K 

145 00 

Rom Writer 

145.00 

Clock 

195,00 

Muaic Syatern 

299.00 

Super Talker 

149 00 

Expansion Chassis 

559.00 

Card Reader 

SCALL 

A/D-D/A 

26900 

VIBicalc Expander 

6500 


MONITORS 

AMDEK 

SCALL 

BMG 12" Green Au 

88® 

BMC 12" Green Eu 

129® 

BMC 9191 Color 

289® 

TAXAN Amber 

149® 

TAXAN RGB III 

549® 

USI PI 1 

99® 

USI PI 3 

169® 


16K RAM CARD 


Compatible wilti: 
DOS 3.3, CP/M, 
Visicalb, pascal 
a VR WARRANTY 


*39 


00 



64K 

128K 

V-C Expand BO 


S319“ 

459® 

99® 


QLIADIWI 

Corporaiicin 


MICROFAZER 
QUADBOARD 
QUAD 512+ 


Xfeitatim. 


5 1/4” (10) 33/DO 
S 1/4” (100) SS/DD 
8 ' (10) SS/DD 
8 ' (10) DS/DD 


$25.95 
239 00 
39.00 
45.00 



80 Colurnn 
Enhancer II 
SoMswItch 
Function Strip 
Inverse Video 
Apple writer Pre-BooT 
VmicaiG 80 Software 
Visioald 80 w/rnem. exp. 


19» 

19«i 

49® 

?4® 


EPSON RIBBONS 


MX 80 
MX 100 


* 7°°eB or 3 
11®eaOr 3 


for 20® 

for 32® 


DEALER 

INQUIRIES 

INVITED 



COMPUTER 

DISCOUNT 

PRODUCTS 


MAIL ORDERS & RETAIL STORE 

860 $ Winchester B^vd 
San Jose. CA 95128 

(408) 985>0400 


HOURS: MON-FRI SAM -5PM - SAT & SUN 10AM -4PM? 

PRiCES SUBJECT TO CHANGE - ALL ORDERS FOS SAN JOSE 


Circle 119 on inquiry card. 



































































































age es 

years worked ^ 

retirement benefits o 


The li.S. Department of Labor has a free 
booklet that will help ^ou answer these 
questions and a lot more. Send tor h today. 
Write: Pensions, Consumer Intarmstlon 
Center^ Puebto, Colorado 


U>S. Department of Labor 


ScotcH Diskettes 

Rely on Scotch* diskettes to keep your valu¬ 
able data safe. Dependable Scotch diskettes 
are tested ana guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They're compatible with mosi diskette drives. 



CIrcte 347 on inquiry card. 


A NO-COMPROMfSE S-JOO 
SYSTEM THA T YOU CAN 
AFFORD, STARTING A T 

S2850 

Featyres: Fuily InlegfQtad S-iOO 
systam, with CP/M 2.2. 2 Thinlirte 
Mitsubishi 8*' D$-DD drives, 
intagrond eiiciosura with 3 
axpoosion slots. Talatak Syste- 
master single board computer. 
Freedom 100 terminal with 7x9 
dot char, P-31 phosphor, 
detachoble keyboard, 10 Func. 
keys. Mainframe has full 1 yeor 
wananty, 

* * AH this for only 12850* * 
Options: 7 or 10 slot full height 
enclosures. Hard disks 5 to 25 
Mb. LQ Printer. $ call 

TOTAL ACCESS 

Suite 202, 2054 University Ave. 

Berkeley. CA 94704 
(415) 540-8066 


Circle 459 on Inquiry card. 


NEWl M-MOOe 

siNCLi; boaud compitter 



EMS~ 


7t4-553-0l33 


Circle 185 orr Inquiry card. 


SIGNALMAN 

MODEMS 

3QQBMJD $89 

OBECT CONNECT 

300SAUP $149 

AUTO ANSWER/ORIGMATE 
HAVES COMPATIBLE 


300/1200 BAUD $319 

AUTO ANSWER/OffiGMATE 
HAYES COMPATIBLE 


GEMINI 10 PRINTER 

GRAPHICS $329 190 CPS 

CALL (619) 436”8317 

IMAGE COMPUTER 

* VISA/MC add 3% 


Circle 533 on Inquiry card. 


Printer Cables 


— Parallel — _ 

ALIOS 

ATTACHE 

CENTRONICS 
COLUMBIA 
EAGLE 
JBM-PC 
KAVPRO 
OSBORNE 
SANYO It’lri 

«9,0 0 Tt 99 Oo * 

— SERIAL — 

ATTACHE COM. 

RS232 (DB25P) 

(9 conducior 1-8, 20) 


CABLES UNUMITED 

PO Box 93065 
Pasadena. Calif. 
91109 

H'A Atid r/Hi S.ik’-, T,»k iSJ. Ml 


Circle 532 on inquiry card. 
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MICRO SOLUTIONS 

8 T0 16 BIT UPGRADE 

TRUE 16 BIT PROCESSING 


« 26001 MicroprocesSdi^ tupgrstlsbie to 2!8003) 

* 2 Kk 16 Eprofn with Monitor Program 

(E'flom op[IO'nal)i 

* 16 Voctored Iniormpls 

* Full fEEE^ 696 fSlOQ) Gompimnoo 
■ All ZSOai Faatyres avarlable 

* Battery backup time ot day clock 

* Requires ram capable oT word Iraoslers 

Model MBOOO CPU Board >42S- 

'Model M0OOO EE optional E Rom ‘ 75“ 


SPECIAL 


L,vlMWiv3E IJB3. iMODD tl fVF 
IMihcnua uf MNXa Cm BfUMd 


To order 

Coll 1^00-621-8853, mNew Mejtico 1^5EJ5'5^3-0975 
or write 

Micro Solulions Inc visa and Masier Card welcome 
J!®' ® . Include check or money order 

1606 El New MeKJCO reaidenls add 

Las Cruces, NM 06001 


Circle 523 on Inquiry card. 


' DAISY WHEEL PRINTERS ' 

SMITH-CORONA TP-1 



1 BROTHER HR-15 (2 cotora) SAVE 

- BROTHER HR-1 i 16 cps). STM 

-KAYPROIO SCALL 

• KAY-PRO 11 SCALL 

- OITOH F-10 (4Q cps) S1295 

• IBM PC SCALL 

• OSBORNE COMPUTER SCALL 

• SANYO MB01000 (IncI sftwre) S1595 

• GEMINI-10 S289 

• GEMINM5 S445 

■ FRANKLIN-ACE S899 


MICRO MART 

5375 Kearny Villa Bd # 115. San Diego CA92123 

(ei3| 26B-Q169 


Circle 531 on Inquiry card. 














































The RAM DISC from SD Systems Is a "sotidi-stale disk drive" for 
IEGE696/S-10D systems, it allows programs to execute from high 
speed RAM, circumventing the mechanical problems and speed 
limitahons of floppy disk drives. RAM DISC increases system 
performance substantially in disk mtbnsiveapplicahons: compiling 
and sorting times are reduced to a fraction ot the time required for a 
disk based compile or sort CP/M plus support provided, 256K 
storage per board. "Instail" prog rams aval la hie for CP/M and MP/M 

MEM-662S6A RAM DtSK _*799.95 


ROM DISC 


SD Systems new iKpandoRAM III is a hiah densityS-lOO memory 
board utilizing the new 64K x 1 dvnamic RAM chips. It allows 
memory sizes of 64K, 126K. tDl^K. or 256K ail on a single S^IDO 
board. Memory address dBcodino Is done bv a proqrammed bipolar 
ROM so the memory map mav be dip-switch confiqured to work 
with either MP/M, CP/M. or OASIS - type systems. 

The ExpandoR AM IH marks a new aeneration of hiohly reliable and 
versatile dynamic RAM boards suitable for expandmc current 
S-IOO systems, or for use in new multi-user systems 


MEM-e5a64A 54 K __ 1495.00 

MEM-eSiaSA l28iC _5595.00 

MEM-e5192A }92K ____$675.00 

MEM-652S6A 256^ _J 755 qO 


SD Systems ROM DISC is a 12eK EPROM/ROM board which Is 
similar in concept to the RAM DISC Like the RAM DISK it allows 
execution of software a1 high speed directly from memory, without 
the use of disk drives. The ROM DISC however Is non volatile 
memory id ea I ly su I ted f 0 r u se wi t h t he new CP/ M Pi us. wh i ch is now 
available Irr EPROM With the new RAM D(SC/ROM DISC 
combination you can now create a system which avoids some of the 
problems and pitfaUs associated with magnetic media. 


MEM-12950A ROM DiSC Board _$295.00 

CP/M P»us On EPROM: 

SFC-SS009059E Unbanked. RS232 _ _ $400.00 

SFC-550D9D5eE Unbtnk^. VDB8024 _$400.00 

SFC-55009057E Banksd, RS232 $400.00 

SFC-550090S6E Banked. ¥088024 _$400.00 


ISBC 2001 


SD Systems' SBC-200 is an S-100 bus compatible Single board 
computer based on. the 4MHz ZBOA CPU. it contains a 
sychronous/asynchronous serial port with software prop ram maple 
baud rales, a parallel i/0 port, a four - channel counter - timer, and 
IK on-board RAM. Up to BK of firmware mav be added to the 
board's 4 EPROM sockets. 

The sec 200 is the Ideal heart of a system comoosed of the other 
boards in the SD product 11 ne. or can stand alorte in process eontrot 
applications 


VERSAFLOPPY II 


fj i 


ll’ 


-k -1 




Ir .jr'- ■ ■■ 







SD Systems' Versafloppy II is a reFiable field-oroven S-lOO double¬ 
density floppy disk controller. For full software compatiblNly it can 
also read and write standard IBM 3740 sinole density formal The 
versafloppy II controls single or double sided drives, in single or 
double density format, 5’/*" or 8" m anv combination and up to 4 
drives simultaneously. 

The Versafloppy II is faster, more stable and more tolerant of bit 
shift and "jitter" than most other controllers. All control and 
diagnostic firmware is Included 


CPC-SOMdA SBC-2QQ 


$399.95 


tOD-1160A Vfirsa/^oppy it 


$359.95 



Circle 242 on Inquiry card. 


ICP/M 3.0 PLUS 


SO Systems' implementation of Digital Research'gCP/M 3.0 Plus is 
a unique combination of hardware and software that oplimizes the 
powerful new features of CP/M Plus. CP/M Plus requires 192K of 
memory for optimum performance, making it an ideal match for the 
256K ExpandoRAM 111 

In addition lo the many powerful new features of CP/M Plus, you 
will realize performance increases ot 5 to 7 limes that of a CP/M 2 2 
system. 


3FC-550a9a59F Unbankad, RS232 _$250.00 

SFC-5 5009058 F Unbenkad. VDB3024 _ $250.00 

SFC-S5009057F Banfred. 88232 _ _$250,00 

SFC-S5009056F Banked. VD33024 _ $250.00 

SFC-5S009057D Manuai _$50.00 


FREE!* CP/M 3.0 

SAVEl $800.00 on THREE BOARD SET 

S-10C board set wilh MHzZ-BOA. 64K of RAM expandable 
to 256K, serial and parallel I/O ports, double^density disk 
controller for 5’//' and fl" disk drives, new and improved 
CP/M 3,0 manual sol. system monitor, control and 
diagnostic software. Includes SD Systems SBC-200. 64K 
ExpandoRAM 111. Versafloppy li, and FREE CP/M: 3 .O - all 
boards are assembled and tested. 

-64K Board Set with FREE CP/M 3.0 , - ^ SttgS.OO 

'256K Board Set with FREE CP/M 3.0 _$1395.00 


Place Orders Toll Free 

Continentaf U.S. Inside CelifomiB 

800-421-5500 800-262-1710 

For TBCfinicsi inQuif&s ot Customer Service cafi: 



Computer Products 


4901 W. Rosecrens. Hawthorne, CA 90250 


213^973-7707 





















































64K STATfC RAM - Jade 

Uses new 2K k 6 stetic R AMs, fully supports IEEE696 24 bit 
extended addressing. 2D0ns BAMs, lower 32K or entire 
board phantamable. 2716 EPROMs may be subbed for 
RAMs, any 2K segment of upper aK may be disabled, low 
power typically less than SOOma. 


MEM-MI52B Bare board- $45,95 

MEM-99152K Kit f&SS RAM _ $93.95 

MEM-32152K 32 kit _ $199.95 

MEM-56152K 56K 1253,35 

MEM-641 S2K 64K Jkd _$293,35 

Assembled a Tested-- add $50.09 



l.efter Quality Printer - COMREX 

Uses standard daisy wheels and ribbon cortridges. 16 CPS 
bhdlrectional printing, semhaulomatrc paper loader 
(Single sheet or fan told). 10/12/15 pilch, op to 16" paper. 
bullHn noise suppression cover 


PR 0-11001 Cen tron fca pareWe/_$533.95 

PRD-11902 RS-232C ^riaf modRi _$363,95 

PR A-11000 Tractor Opt for) __$ 119.95 



380Z by D.T.C. 

Based on the same quality mechanism as the Com rex 
printer, the 35CIZ contains electronic enhancements lhal 
allow It to print at speeds up to 32 CPS. Other features 
mclude a 48K butter, proportional spacing, and Diablo 
1640/1650/630 compatible protocol. Comes with 
pnntwheel. ribbon'and users manual Sen at, parallel, and 
IEEE 485 interfaces standard. 


PRO-11300 380Z printer _$1235.00 

PR A-11000 Tractor option _$163,95 

PR A-1200 Cat sheet feeder ____ $639,35 

Cable PteasB spepity _$43.95 




The BUS PROBE — Jade 

Inexpensive S-IOG Diagnostic Analyzer 

TSJC-ZOOB Bamboerd - .$53,35 

TSX-200K Kit _,$129.95 

TSX-200A A 6 T _$159.35 

1/0-4 — SSM Microcomputer 

2 serial I/O ports plus 2 parallel I/O ports 

lOl-IOtDB Bare board w/manuat - $35.95 

IOI-1Q10K Kit with Manual _$179,95 

101-101 DA AST _$249.95 

i/0~5 — SSM Microcomputer 

Two serial & 3 parallel ports. 110-19.2K Baud 
1OI-101SA AST _$269.95 

tNTERFACER 4 — CompuPro 

3 serial, 1 parallal. 1 Centrcinics parallel 

IOI-1B40A AST _$314.95 

IOI-1&30C CSC _ $414.35 



PB-1 — SSM Microcomputer 

2708, 2716 EPROM board with on-board programmer 

MEM-9951QK Kit with manuai _$154.95 

MEM-99510 A AST with manuei _$219.95 


PROM-too — SO Systems 

2706.2716. 2732 EPROM programmer with software 

MEM-33520K Kit mth software _$189.35 

MEM-33520A AST with software _$243.35 


DISK Sub-Systems — Jade 

Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply power cable 
kit, power switch, line cord, fuse holder, cooling fan, 
nevermar rubber feet, all necessary hardware to mount 2- 
8" disk drives, power supply, and fan, does not include 
signal cable. 

Duat 8" Sob-Assembfy Cabfoef 

Ef4D-000420 Bare cabinet _____$49,95 

ENO-000421 Cabinet kit _$139J5 

E140-000431 A & T ___$243,35 

6" Sub-Sjrs ferns — Sfogfo S/ded, Doutia Oensiiy 

EN0-000423 Kit w/2 Stamena fD100-8Ds _$650.00 

END-000424 A & T w/2 Sfomens FDlOO-&Ds ^ $635.00 

END-000433 Kit w/2 Shugkrt SA-80lRa -$M9,35 

END-00D434 A & T w/2 Shugert SA-SOiRs _$1195,00 

fl" Sub-Sysfems — Daubfa 5fded, Doubfe Oens/fy 

END-000426 Xrf w/2 Qume DT-3s -$1224.95 

END-000427 A & T w/2 Qume £>-5s-$1424.95 

END-000436 Kjf w/2 Sbugarf SA-85 TRs _$1274,95 

eNO-000434 AST w/2'Shugart\SA-80iRs _$1195,90 


motherboards 


iSO-BUS - Jade 

Silent, simple and on sale — a better matherboard 


osfijf 

MBS-061B Bare board _$22.95 

MBS-061K Kit -$39.95 

MBS-061A A A r __ $69,35 

12 Sfof X 8%"^ 

MBS-121B flare board _ _ $34.95 

MBS-121K Kit _ ^$63.95 

MaS-121A A A T_ $109.95 

W Skit (14W' X 

MBS-181B Bare board-$54.95 

MBS-lilK Kit _ $99.35 

MBS-181A A & T _ $149.95 



The BiG Z — Jade 

2 or 4 MHz swriachable Z-00 CPU board with serial I/O 
accommodates 2706, 2716. or 2732 EPROM, baud rates 
from 75 to 9600. 

CPU-30201 B Bare board w/manuai -$35.00 

CPU-30201K X/f w/fo Manufl/ ___ $143,35 

CPU-30201 A A 6 T with Manual _ $199,95 


Printers From Jade 

OKIDATA 82 fO" f20 CPS ___ CALt 

OK I DATA 92 W^' t60 CPS with Graphics _ CALL 

OK I D ATA 93 J5 ' JSO CPS with G raphics _ C ALL 

OK I data 83 15" 120 CPS wd/i Tractor _CALL 

OK I DATA 84 15" 200 CPS with Graphics _ CALL 

OK I DATA 2350 fS ' 350 CPS _ CALL 

OKIDATA 2410 T5" 350 CPS, Two cofor _ CALL 


■ DAfSTWRlTEft 2000 4BK Daiaywheel _$1395.00 


GEMINUO fOO CPS 10" with Grapbfos _$349.95 

GEM1Nn5 100 CPS fS" wrfo Graphics _ $499.95 

PRiNTER PALS — FMJ 

Desk top printer stand and paper rack. Fits all printers. 

PRA-93080 10" printer paf _ _$29.95 

PRA-3310a 15' Printer pat _ $33.95 

PRA-33700 for Letter Quaiity _$49.95 



WD£0 MONITOR — Jade 

1000 lines ulIra-high resalution. 20 MHz uiIra-high band 
width, 9" or 12", Amber or Green phosphor, the finest 


monitors we sell 

VOM-750920 9" Green _ $99.35 

VOM-750910 3" Amber _$129.95 

VDM-T5122D 72" Green _$129.95 

VOM-751210 12” Amber _$139.9$ 

12" GREEN SCREEN — Zenith 

15MHz, 40 or 80 column 

VDM-Z01201 12" Green __ $114.95 


28W Z-80 CPU — c.as. 

2 or 4 MHz Z-80 CPU with serial I/O port & on board 

monitor PROM, front panel compatible 

CPU-30400A A rS T with PROM _$289.95 

CPU-Z CompuPro 

2 or 4 MHz 26DA CPU, 24 bit addressing 

CPU-30500A 2/4 MHi A & T __$273.95 

CPU-30500 C 3/6 Mm CSC _- $374.95 

B085/BQBB — CompuPro 

Both 6 6 16 bil CPUs, standard 6 bit 5-100 bus, up to 8 
MHz, accesses 16 Megabytes of memory 

CPU-2fl5lQA 6 Mm A T __$396.95 

CPU-2051OC 6/8 MHz CSC _____- $497.95 


PLACE ORDERS TOLL FREE 

For Technical Inquires 

Continental U.S. Inside California or Customer Service call: 

800* 421 -5500 800-262-1710 213-973-7707 

Wb accept cash, checks, oredil cards, or Purchase Orders from qualified fkms and institutions, 

Mlnlmuni prepaid ofdar $15.00 California residents add tax. Export customers outside the US or Canada please 

add 10% to all prices. Prteai iod avalllblllty subjad to chan$|a without nodca. Shipping and handling charges 
via UPS Ground S0$/lb, UPS Air $1.0D/lb. minimum charE* $3,00 
566 BYTE May 1383 
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Tamlon TMl00-1 srngle-sided double-densit/ 4^ TPl 

MSM-551001 _ mm 2 for $199.fl5 *« 

Shugarl SA400L single-sided doubFe-densIty 40 track 

MSM-KMOOO __ $m»5 u 2 for $22AM m 

Tandem TM100-2 double-sided double-density 4S TPI 

MSM-S51002 ___ SZ94.95 mm 2 for $260.95 

TEAC FD&5A singlo-sided double-density 40 frack 
MSM-6605S1_ $299.95 ea 2 for $239.95 

5%** Cabinets With Power Supply 

£ND-a002l6 Single cab w/power suppi^ -$69.95 

EMO-000226 Dual cad w/power supply _$94J5 


l8" SLIMLIliEH 
kuB-SYSTEMS] 


Dual Slimline Sub-Systems — Jade 

Handsome vertical cabinet with scratch resistant baked 
enamei finish, proportionally balanced air flow system, 
quiet cooling tan. rugged dual drive power supply, power 
cables, power switch, line cord, fuse holder, cooling fan, 
all necessary hardware to mount 2-8" slimline disk drives, 


Does not jneJude signal cable. 

Dual 3" Sffmilne Cabfnai 

END-OtKiaza asre cahinat -$59.95 

END-MM22 A 7 w/o tfoVes_$179.95 

Dual 8'‘ SHmflne Sub-Symtams 

END-0fl0823 Kit w/2 SS DO Drives __ $919.95 

END-000fl24 A3 Tw/2 SS DO Drives __$949.95 

€N 0-000933 KH W/2 DS DD Drives _$1149.95 

EN 0-000834 A 3 T W/2 DS DD Drives -$1179.95 



SlemeiiB FDD 100-6 single-aided dOLible-density 

MSF-Z01120 _ $274.95 ea 2 for $249.95 ea 

Shugart SAAOIR single-sided double-density 

MSF-10a01R __ $394.95 ea 2 for $369.95 ea 

Sbugarf S A8 51R d □ ub le-s i ded dou b I e de ns I ty 

MSF-10651R _ $554.95 ea 2 for $529.95 ea 

Oume DT-8 double-sided double-density 

MSF-7500e0 _ $524.95 ea 2 for $496.95 ea 

Tandon TM8431 single-sided double-den thin-line 

MSF-SSB4ei _ $379.96 ea 2 for $369.95 ea 

Tandon TM648-Z double-sided double-den thin-line 

MSF-S58482 —_— - $494.95 aa 2 lor $494.95 

NEC FDll65 double-sided double-den thinline 
MSF-951165 _ $494.95 ea 2 for $449 95 



Smart Buy In MODEMS — Signalman 

1200 and/or 300 baud, di rect c o nn eel. a uto mat i c a nswer or 
originate selection, auto-answer/auto-diat on deluxe 
models 9v ballery allows total portabjllty, full one year 


warranty 

lOM- 560 aA 300 baud direct connect _ $69.95 

IOM.5610A 300 baud Deluxe ___$149.95 

I0M-5$20A 7200/300 baud Oeiuxe _$369,95 

IOM-5650A 300 baud for Osborne -$119.95 

IOM-563DA 300 baud card for IBM _$269.95 

IOM-5690A 7200 baud option tor IBM -$129.95 


SMARTMODEM — Hayes 

Sophisticated direct-connect auto-answer/auto-dial 
modem, touch-tone or pulse dialing RS-232C interface 


programmable 

lOM-SSOOA Smerlmodem 1200 _$574.95 

IOM-5400A Smarimodem 300 _$224,95 

IOK-1500A He/es Chronograph _$216.95 

IOM-1100A ^/cromodflm 700 _ $366.95 

IDM-2610A M7cfomod'am/f wi^7erm prgrr? _ $329.95 

IOM-2012A Terminat program tor MMlt _ $89.95 


1200 BAUD SMART CAT — Novation 

103/212 Smart Cat & 103SmartCat, 1 200 & 300 baud, built- 
in dialer, auto re-dial If busy, auto answer/disconneot, 
direct connect, LCD readout displays mode analog/digital 
loopback self testa, usable vvith mutti-Nne phones. 

IOM-5241A 300 bead T03 Smart Cat _$229.95 

iOM-526lA 1200 baud 212/103 Smart Cat __$549,95 

J-CAr“ MODEM — Novation 

1/51 he size of ordinary modems, Beil 103, manual or auto¬ 
answer, automatic answer/prginate, direct connect, built- 
in self-test, two LEDs and audio beeps provide status 
information. 

IOM-5261A WovabOfi _$149.95 



DISK t — CompuPro 

0" or SV/' DMA disk controller, single or double density, 
single or doubie sided, tOMHz 

IOD-161DA A & T _$449.95 

IOD-18HJC CSC _$554.95 

2422 DISK CONTROLLER — C.C.S. 

5 V 4 '' or 6' double density disk controller with on-board 
boot loader ROM, free CP/M 2.2 3 manual sot 
IOD-130DA A d 7 w/fb CP/M 2,2 _ $399.95 


DOUBLE D - Jade 

High reliability double density disk controller with on¬ 
board Z-80A. auxiliary printer port. IEEE S-100 can 
functior^ in multi-user interrupt driven bus 

fOD-12WB Bare board & hdwr man _ $59.95 

tOD-12O0K Kit w/hdwr & s/fwr man _$299.95 

tOD-lZt»A A 3 T W/hdwr d sttwr man _ $325,00 

SFC-59002001F CP/M 2.2 with Double D _ $99.95 



DISKETTE STORAGE BOXES 

Clear Plexiglass storage boxes for up to 75 Diskettes 

MM A-505 Hofds 75 SV/_$19.95 

MMA-S08 Holds 50 8" _$24.95 


SUPERQUAD — Adv. Micro Digital 

Single board, standard size S-100 computer system 4MHz 
Z-SOA. single or double density disk controller for or 
a' drives. 64K RAM, extended addressing up to 4K of 
EPROM. 2 serial & 2 parallel t/O ports, real lime interrupt 
Clock, CP/M compalible 

CPC-3080DA A& T _ __ $724.95 

10X-4232A Seriet t/O adapler __$29.95 



ULTRA-VIOLET EPROM ERASERS 

Inexpensive erasers for industry or home. 

XME-31fK)A Spectronics w/o timer _ $69^0 

KME-3101A Spectronics with timer - $94,95 

XME-3200A Logicai Devices _$49.95 



DISK DRIVE — Apple Compatible 

Totally Apple compatible, 143,360 bytss per drive on DOS 
3.3 full one year factory warranty, half-track capability 
reads all Apple software, plugs right into Apple controller 
as second drive, DOS 3.3, 3.2.1 Pascal, $ CP/M 
compalible 

MSM-12320D Add on Apple Drive _$249.95 

MSM-123100 Controlier __$99.95 


CP/M S.O CARD lor Apple — A.L.S. 

The most poweifuf card avaifabfe tor your Applet 
SMHz Z-SOB. addilponal 64K of RAM, CP/M plus 30 tOO'^li 
CP/M 2 2 compatibility, C basic, CP/M Graphics, 300% 
faster than any other CP/M for Apple One year warranty 
CPX-eaeiDA A.L.S. CP/M Card _ $349.95 


Z-CARO for Apple 11 - A,L.S, 

Two computers in one. 2-60 & 6502, more than doubles the 
power and potential of your Apple, includes Z-80 CPU 
card CP/M 2.2 and complete manual set. Pascal 
compatible utilities are menu-driven, one year warranty 
cpx-62aooA Aar with cp/m 2 2 _$ 159.95 

SMARTERM ll — A±,S, 

80 column x 24 line video card for Apple ll, addressable 
25th status line, normai/inverse or high/low video. 12S 
ASCII characters, upper and lower case, 7 x 9 dot matrix 
wilh true descenders, standard Data Media terminal 
control codes, CP/M Pascal $ Fortran compatible, 50/60 
Hz. 40/00 column selection from keyboard. Besi 00 
Column Card! 

IOV-2SOOA ALS Smarterm a _$169 95 

WK RAM Card - for Apple ll 

Expand your Apple 11 64K, use as language card, full 1 year 
warranty. Why spend $175,007 

MEX-16700A Save over $115.00 _ $49.95 

SERIAL I/O CARD — 

Full feature serial card tor modems &. printers, baud rates 
from 110 to 19,200, CTS/RTS S. X-pn/X-off protocols auto 
line feed. RS-232C cable Interface Included 
101-1DOOA A&T Dispatcher Card _$129.95 



Computer Products 

4901 West ffosecrans, Hawthorne, Catifornia 90250 
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ieK fiVNAMicI 


2732 EPROM 


Plastk library case suppUed witit all 
tffsliettes purchased from CalWomlaOlglta/ 


4116 150ns. 


64K DYNAMIC 16K STATIC 

6.95 4.95 


Eight Inch Slngte Sided 


New Low Price 


4164 ISOns. 


6116 200ns 


2764 EPROM 

SALEV.9S 


Your t^hoke 

SCOTCH 

MEMOREX 

VERBATIM 


Five Inch Single Sided 


Single Side Double Densily 
Sort Sector 10 Sector 16 Sector 


Five inch Double Sided 


Three Inch Rigid Ftoppy 


Double Side Double Density 


ij.{» 1. 

i,ru 1. 
i.ij /. 
J.iQ 1. 


II jAi JMQ 

^ 2.1i 

:imI* r.l!i 

IMISK I.IIII.I.I 2.L:- 

I^A luicij ifV l,lMf 
ir,>th J.Vt 

r. i'.i^ir 

! i-iv: -^iT 

kKjjri' ^jij|4i 1,^ 
(rf’ns liefUiriH iMMI 
■‘ill‘.111i.j 1/3' 

, ,4(J* 

|irtis<» I- S-^I 3^P?,W 


t/pDD reiyifesfp aii drives are supplied 
with power connectors and manual 


.lH" 4'nir»il-p ' iU' 

[nu.uj BLitriiT .:f!il3" Fun t^.'.i'i W 

bluluJ ■■■rBti (Til 3,Sfl 1-?™ 

(u-ftH. .asQ cati 4,si> 

SuLIIhb lU-Het. W/M Mn 4.INI' 

■lill lit* / UlaJj' . I -■(] ' l.UE I.-tU 

, I -ifl -cirtiESrp 

44 KJiiP fj«l« 5, Ml ".n 

lAj^Liai urtx]|p ESI I j/j;i 
3fl/Ti lil*ll«tnrmip w/tti' II.im i.-i'r 

9 3^16 41,411 i .H '^ 

miti* Mutift. BMW W/W T.ifa 6.B^ 


EIGKT IHCH DiSKmES 


:sirHtir4iJ5 


g Eight inch Subsysfem 

Two Siemens FDD1(I04 disk drives wth power supply, 

4' eichousl Ian compete with al necessary power cables. 

Sameasabovtibutwvn: 

hiifiaitaaia M^saoi Miss t ohEOiooz cal^ooz 

hu^HtisiR wsozaot 14Sa I aiini«DTa msdopt mso 


Ni icroswitch 

ASCII 

KEYBOARD 


COMPOSITF 

MONITOR 

^159 


Each keyboard contains 81 high rellabilitY Hall Elteci keys. 
Outputs seven bit paraltel ASCII MIC-S1SD5 S Lbs. 


* 24.95 

TTlifi Hilok keyboSEd l$ the same unit by Lear n Ibeir mickfl^ (ir» 

CRT Eerminals. T?ia Keyboard taatures 5S unerKoded melal orii Tnatar con¬ 
tacts (H(K-58). Maictiifig numefic cluster wtli 15 Keys is avaHabio for $9.35 
(HIK-1S). Buy j»1h ol these Uiifa tor onty $29.90 ^ SS.OO fH IK-S015) 


Suif^to lor ho^iftsl errt Indijslnsl epplioBltans Cctisfrudldct from 904 
brushecf slatnness SSed. Moduator 5(X> wah toroid power supply prowidae 
+ 0 TOtts 3l 30 Amps and wotls m 4 Amps Suppiietl •mSi standard 18 slot 

Faraday motoer board AuKilsiy switched AC receptaCtoa The Eclipse 100 
car»t»eitrier labte or rach. mounted. PtoMistans rorirvlarrullyririounlirtg alon 
megabyte Winchester disk tteve. . 

The Ectipse 100 is ibepatfecl mainframe to liB the void JeJi by ihe Ji 


Iw/AlirORNIA 


• Torrance 


TOLL FREE ORDER LINE 

(800)421-5041 

TECHNICAL & CALIFORNIA 

(213)679-9001 


Shipping: First five pPunds $5.00. Fach additional $.50, 

F'oreign Order a 1 10^ shipping. EilOcsE will be refunded. 

Califofnla residents add 6l% Sales tax, COD’s distPuragetL 
Open accounts extended to State supported educational inatllution^ 
and companies with a "strong" Dun fe Brad street, 

'ji..'-3 r 1-.-.■ 1 c j ■_] -.Mj' n jI p-j.- -.-- ^ 111 ■■.■ rl. V-. ^Ltors hv annciintment^ 


SCOTCH 

745-0 

745-10 

745-16 

42.50 

VERBATIM 

550-01 

550-10 

NA 

42.50 

MAXELL 

MD2-D 

MH2-10D 

MHM6D 

45,00 

DYSAM 

104/20 

107/20 

NA 

49.50 

DYSAN 9B 

204/2D 

HA 

HA 

59.50 


SEAGATE 505 6 Megabyte 

759 

725 

695 

SEAGATE 512 12 Megabyte 

995 

960 

950 

TANDOH 603SE U Megabyte 

995 

960 

895 

WESTERN DYNAX iwnsviUe 

995 

950 

950 


SCOTCH 

74400 

744D-10 

744D-16 

26.50 

MEMOREX 

3461 

3483 

3485 

26.50 

VERBATIM 

525-01 

525-10 

NA 

25.50 

MAXELL 

MD1 

MH1-10 

MH1-16 

29.85 

DYSAN 

104/10 

107/ID 

NA 

45.00 


SHUGART SA450 

349 

329 

315 

TAHDOH TM 100-2 

295 

259 

259 

TANDON 96TPI TM100-4 

369 

355 

350 

OLIVETTI 502 Vi height 

239 

225 

215 


Slfigta SMe Single Densilr 

Slngte Slrto Doubli DHiAy 

SCOTCH 

7400 

29.50 

SCOTCH 

741-0 

39.00 

MEM0H£)C 

3060 

29,50 

MEMOREX 

3090 

35.00 

DYSAN 

3740/1 

39,50 

DYSAN 

3740/D 

57.50 

Thirty Twd Seclor 

Double lie OftetUe DenMty 

SCOTCH 1740-32 129,50 

SCOTCH 

743-0 

47-50 1 

im.1- 

‘24n 

MEMOREX 

3114 

39-50 

tLiMh n, iMt 1^' 

imwtl Hf list Ht) [tftRttW 4 

DYSAN 

3740/20 

55.00 


SHUGART SA4a0 

215 

209 

199 

TANDOH TM 100-1 

209 

199 

195 


SHUGART SA801R 

*395 

385 

375 

SIEMENS FDD100-8 

259 

259 

225 

TANDOH 846-1 SLIMLInF 

379 

369 

359 


SHUGART SA651R 

525 

495 

475 

QUME DATA TRACK 6 

525 

495 

475 

MITSUBISHI M2894-63 

465 

475 

469 

OLIVETTI 802/851 

369 

359 

349 

TANDON 848-2 SLIMLINE 

495 

465 

475 

SHUGART 660 THINLINE 

569 

549 

539 
























































































































I^AlirORNIA IJiqiTAl 

Post Office Box 3097 B • Torrance, California 90503 



uperBuy*219 

SIEMENS 

FDD 100-8 
8" DISK DRIVE 


FREEDOM 50 

SPECIAL SALE J 
$475 4 


CaNfomia Drgilaj gives you a greal prica on [h ■ Freedom fifl terminal IricliKios detachaWe 
i^fiyboard wun 93 keys including 10 funtticn keys. 15 graphit ‘lymbols, and DrP-swilch sai&cF 
able character selfor 7 foreign languages The i L‘ mch etched non-glaro rjreen phosphor screen 
displays 24 rows by aO characiors in 73f9 matrix with- true des ^nders Sell lest and 25lh data 
display row also mck.ded Switch seldctablo haod rales trom 110-19 300 baud Bi-directrortat 
auKiilary serial pod with baud raievhom 1 nj-19.200 baud. Other stano irdfeaiures irdutlehplh 
bfock arrd conversion modes. Screen atlnbutesdo not use dispfay memory, addwing operator 
to di sptay a 1 ult 1920 char actor Em ulalc ■; 5 poputa r C RT te i rn Inals for easy sottwa rt cariljgura - 
tion. Swatch soJecIflbte belween T15 and 230 volt We have i ever seen a lermmai wilh all inese 
teatures for the incredibly ‘ow price tif S4T5. 


CalVforrifa Digital haa racenlly partlc^tad in the purchase ot several ihH^usand ^lemene FDD 10P-B floppy disk drives. 
These units are electronwally and phystca^y similar to ihalol the Stiugart 601R Any ^wllcallQn lhal wiH Ihe 
Shugart wilt Wprk wilh the Sievnena FDD 1 pO-S. 

^ units are rMaw and shipped m ladary sealed bpxes. Becduse dt the extremely hew price we expect sell out. 

SEA-FIOdfl 17 fcs. Manual and powBrconhectois supplisd Iroo upon roqucsi. Also available. TwodJive subsyslfiim 
Supplied r\ rrlHtateridgsure with power supply arvtexhiusl tgn. I7S0.00 CAU-SFIOO® 


WCUFSE 


Ta7B.t» 

tars® 

12KIXI 

IfiOS.M 


tvl 

EDS-t-Xn Sg»fiidc«ittr[uMltlllP>i|IH»:^itiii: 

0CG-?l3i£i r.riiluini C^itlpuliVh W BlK dynamic 


Quartrqi 7tbQ 
f rowfw eSiP pofE 


APPLE 

48K Plus 

M089 


2379® 

1776,® 


EPSON MX80 

RIBBONS «6.95 


CPM OPefiATINO SYSTEM 

MTCPMM Ifli ft»liD»ir*M 

tvdTdliAM 


APPLE BRAND PRODUCTS 


XITEK 

Kflen tft MflflfllivUi GjISiiipti hxri* dii<‘' 

IS sitrl uird lar Arp>« U 

RAN A SYSTEMS 

Anplii and nn dux drivn wrih cdnU nlliii 
Ajipli add Ml drivf- wdtiiHii amdfiillrT 

CALIFORNIA COMPUTER SYSTEMS 

Asynctiionnirt Scnal lnl&lath 
CanUnnics Parallil ititorliW* 

Apple Panlltt tetarlac* 

IfV nan/Pram Medulr 
C 4 ldrtit«i /Clock Modulo 
Croijriii^iniibli! twnp 
ftrithnmhc ProufliBM lor ftpolc H 


Itenilli Zljl pwi ptiH^jliM ir 4fti'B ralumni iviiJe* 

6MC IZA grtm ittimphur 15 Mha. cpmiroiiL vid» 8M012A 
flwf; 12EN yraan ptMiaphor 3] Mh/, hiflh rdSOlulitili BMC-tZEN 
NEC JBiaiT ^reen pHD 3 fl®r li MUr wintfOsit vidao NEC-JSITOI 
NEC JfllSfid flnosphflr cwmuMir'cial groda compoili Nf0-1260 
Molorola opun inim t]|k.Xwliili cpoipiull vilMO MDT-8W23 
MolWOli ir tWmtrBniB bih/whiile leflire HOU iyic. fi Tww WOT-tSWlf 
COnrac «' opan Irama raqiidras li«rz. svttc £ rnwar aupfily CDN-^S 
[tOUlll 

»CC JCIZOI comdOtit tolor NK-JCtan 

NCC fiGB immiter N€C-1HK0H 

BMC ro" Composll viidso 6MC:-140a;L 

BMC 10" F6B EDiw nionnor BMC-1«l1flGfl 

BMC imvr^GB cirtl tor l^xipld tl hir above BCB UMC-aitKiB 

Comrsk/Hljgcihi 13^'DCS high res. monvloi COM'6^01 

ConiFCElHII^I IST' Ccmpesil cdM nonlror COM'ESOD 

Amdsk [[jalor 11 conipcBLi wd« AMD-tOO 

Amdak ojlor ij lugh r» USB tolOr irwiHtof AHD-ajp 

rUndek color ip Cflrlfirrtfrrtjil giadfl CPitir WB AM^’ TOO 


CC&-Tri(l 

ccs-rrjii 

CCS'TTStI 

CCS-71H 

CCS-7421 

CC&-7Mtl 

CC£-7fliTB 


MOUNTAIN COMPUTEHSr INC. 

MulEilunctmn CiUtl 
Cbpck/Calcmdar 
Supwlilkar $ft2tXl 
Rom Fhd wilb Kayboarid hllai 
Roin WriBrr wUh fplPfll SOdlEt 

A^^rD»A Convunai 
.)!-10 Caririil Cird tot KH SifSU™ 

MICRO SOFT 
M*arH«ir 2-40 CFP cam 
MtcrOfOtt 1&K HAM (am 

VISTA 

ViaCa B' contiOUdr ddrd 


UC&iOOLP rm.tXi 
WJS-1031HJ aosoo 
uDGnelP 2®® 
IJD6-21ZLP 45000 
UES-ElSA saijoc 
HY6-212AC 575 or 

rtVS-tOMD 2ao.M 
Hys-wMa ?7B«] 
HVa-t® 310.00 
HVS-C«1S52 19000 
trover tittao 
NOV-CAT tsoo 
ttOv^KAT tesM 
**OV-SCtEH 21100 
■NOV^SCZIZ 5240Q 
P6W-212A 1705.00 

0ia-M«i oa-oP 

LiSH-SraA 485.00 


Miqio Sm OhA Orrvt uutfrollw 

FOURTH DIMENSION 

SitpiT PrwM& IfW* Appl-fi idd pn 

SORRENTO VALLEY ASSOC 

SHigda siMd. smgin disupity cditdrolle 
Cknilito bmIhI. ■wngl* dEw-ny rfotioflw 
SlnglE nr dPuMe sided Osublg OaiMitv 

ADVANCED BUSINESS TECH 


DP#4(»nAUCarflnll1drchf:. 3p« lenrnlnBpcn! 


Ulc4n¥iltt:TiTiT 


TOLL FREE ORDER LINE 

800)421-5041 

TECHNICAL & CALIFORNIA 


Shipping: First five pounds $3.iJ0. Each additional $;50t 
Fdrtign urdeTB;' 10% ahippEng, Excess wLii be refunded* 
California' residenta add ■ sales taji. COD’a discouraged*. 
Open accoufits extended to State'supported educational inatitut; 
and conr.paniea with a ‘'strong" Dutl Sc Bradslreet, 

Eiji ■ 1 _I_ i _____ 




















DoKa 


VISIT OUR RETAIL STORE 


Computer 

Products, 

STORE Inc. 


3250 KELLER STREET, #9 • SANTA CLARA, CA 95050 


16 K APPLE"II 
RAM CARD 


BARE BOARD 
KIT 

ASSEMBLED 


14.00 


42.50 

Applt! IS 4 |Tdai&ni>jfK of AppTc Cofnpuri^r. Inc, 


DoKau Computer Products, fnc. 
^^^^3250 Keller Street, #9 
Santa Clara, CA 95050 
(800) 538 8800 

Catif. RffsicJents Local Phone 

(800) 848 8008 408) 988-0697 


INTERFACE 

era 


era 

BT95 

era 

BT97 

era 

DMei3l 

□P8304 

□30835 

DS8836 


1.95 

.95 

.95 

.95 

.95 

2.90 

225 

ie9 



EPROMS 


STATIC RAMS 


17102 

Ins 

2,96 

2101 

450ns 

1,80 

27D0 

450ns 

2.98 

5101 

450ns 

3.89 

2758 

450n5 

5,89 

2102-1 

450nB 

.78 

2716 

450ns 

3,25 

2102L-Z 

250nsLP 

1.44 

271&1 

350n5 

4.G9 

2111 

450ns 

2.48 

TMS2516 

450ns 

3.49 

2112 

450ns 

258 

TMS2718 

450ns 

7.S9 

2114 

450ns 

T.74 

2532 

450fiS 

4.69 

2114L4 

450nsLP 

1.04 

2732 

450ns 

4,15 

2114L-3 

3O0nsLP 

1J&4 

2764 

460ns 

CALL 

2114L-2 

2O0nsLP 

1.94 

MC68764 

450ns 

34.96 

2147 

56ns 

4m 

I DYNAMIC FIAMS 


TMS4044^ 

450ns 

3.15 

IMS 4027 

250ns 

.79 

TMS40443 

300ns 

3,45 

UPD4n 

300ns 

2,89 

TMS4044-2 

200ns 

309 

MM 5300 

aoons 

2.89 

MK4118 

250r3 

9.69 

MK4l0a 


1.74 

TMM2016 

20Qns 

4.15 

MM 5290 

250nE 

1J4 

TMM2016 

150ns 

4,09 

4027 

250ns 

2,00 

HM6l1fr4 

200ns 

CALL 

4116 

200ns 

CALL 

HM6116-3 

ISOrb 

CALL 

4116 

150ns 

CALL 

HM61162 

120ns 

CALL 

4164 

20DI1S 

CALL 

Z6132 

300ns 

32.95 

4164 

150 ns 

CALL 

LP: 

= LOW POWER 



RESISTORS 
WATT 5% CARBON FILM 
ALL STANDARD VALUES 
FROM 1 OHM TO 10 MGE OHM 
50 PCS, SAM B VA LUE .0200 

100 PCS. SAME VALUE .0150 

1000 PCS, SAME VALUE .0125 


6500 

1MHz 


We Will Beat 
Any Competitors’ 
Prices! 


6604 

6505 

6507 

6520 

6622 

6532 

6645 

6651 


555 

6.05 

7j60 

9.05 

3.95 

4.95 

5.95 
16,95 
tO.95 


65Q2A 

6522A 

6532A 

e545A 

6561A 


a MHz 


8.95 

9.95 

11.90 

27.90 

11.90 


3 MHz 

6502B 11.90 


74LS00 

.23 

74LS123 

49 

74LS253 

.58 

74LS01 

.23 

74LS124 

1.24 

7413257 

.50 

74LS02 

.23 

74LS125 

44 

74LS25e 

.58 

74LS03 

33 

74LS126 

.44 

74LS259 

1.19 

74LS04 

.23 

74LS132 

.54 

74LS260 

,50 

74LS05 

23 

74LS136 

.54 

74LS266 

.58 

74LS06 

.23 

74LS137 

.89 

741^273 

1.40 

74LSI0 

.23 

74LS13& 

.49 

74LS276 

3.20 

74LSt1 

25 

74LS139 

.49 

74LS279 

.40 

74LS12 

.25 

74LS145 

1.19 

74LS280 

1.79 

74LS13 


74LS147 

2,39 

74LS203 

.60 

74LS14 

39 

74LSl4i 

129 

74LS2g0 

.74 

74LS15 

.29 

74LS151 

.39 

74LS293 

.70 

74LS20 

,23 

74LS153 

.39 

74LS295 

,38 

74LS21 

J23 

74LS154 

1.89 

74LS29e 

,60 

74LS22 

,23 

74LS155 

.59 

74LS324 

1.74 

74LS26 

29 

74LS156 

69 

74LS362 

128 

74LS27 

23 

74LS157 

.44 

74LS353 

1.28 

74LS28 

m 

74LS15e 

.49 

74LS363 

1.34 

74LS30 

23 

74LS160 

.60 

74LS364 

1,89 

74LS32 

25 

74LS161 

,64 

74LS365 

.40 

74LS33 

.49 

74LS163 

.60 

74LS3B6 

,40 

74LS37 

29 

74LS163 

.64 

74LS367 

,44 

74LS38 

.29 

74LS164 

.60 

74LS368 

,44 

74LS40 

.23 

74LS165 

.79 

74LS373 

.38 

74LS42 

,43 

74LS166 

1.69 

74LS374 

.90 

74LS47 

,49 

74LS16S 

1.69 

74LS377 

1,24 

74LS4S 

.74 

74LS169 

1.74 

74LS370 

1.15 

74LS49 

74 

74LS170 

1,45 

74LS379 

1.34 

74LS51 

23 

74LE173 

.60 

74LS386 

1.09 

74LS54 

.23 

74LS174 

44 

74LS3BS 

.44 

74LS55 

28 

74LS175 

.39 

74LS390 

1.15 

74LS63 

1.19 

74LS101 

1.09 

74LB393 

1.15 

74LS73 

.34 

74LS189 

B.79 

74LS395 

1.15 

74LS74 

.34 

74LS190 

.79 

74LS399 

1,40 

74LS75 

34 

74LS191 

,79 

74LS424 

.37 

74LS76 

.34 

74LS192 

.64 

74LS447 

,37 

74LS7a 

.45 

74LS193 

.64 

74LS490 

1.34 

74LS83 

,59 

74LS194 

60 

74LS660 

1.69 

74LSS5 

65 

74LS195 

.68 

74LS669 

1.89 

74LS66 

,35 

74LS196 

.76 

74LS670 

1.48 

74LS90 

.35 

74LS197 

,78 

74LS674 

9.45 

74LS91 

79 

74LS221 

.74 

74LS682 

2,99 

74LS92 

.54 

74LS240 

.09 

74LS683 

2.99 

74LS93 

,54 

74LS251 

.09 

74LS684 

299 

74LS95 

.74 

74LS242 

90 

74LS685 

2.39 

74L096 

.69 

74LS243 

.90 

7415680 

239 

741-S107 

.35 

74LS244 

.79 

74L3689 

299 

74LS109 

.35 

74LS245 

1 48 



74LS112 

.35 

74LS247 

.74 

81LS95 

1,48 

74LS113 

.35 

74LS24a 

89 

eiLS96 

1.48 

74LJS114 

.35 

74LS249 


81LS97 

1.48 

74LS122 

.39 

74LS251 

.58 

eiLS98 

i:48 


UARTS 


AY3r1014 

5.85 

AY5-1013 

390 

AYS^IOIS 

6.90 

TR1602 

390 

IM6402 

7.05 

iM6403 

8.85 

INS026O 

10.49 

LEDS 


Jumbo Red 

10/1,00 

Jumbo Green 

6/1.00 

Jumbo Yellow 

6/1,00 

1 DIP SWITCHES 1 

4 Position 

.85 

5 PosEtlon 

.90 

6 Position 

.90 

7Posllbn 

.90 

8 Position 

95 

EXAR 


XR2206 

375 

XR2a07 

375 

XR22O0 

3.90 

XR2211 

525 

XR2240 

3.25 

RCA 


CA3010 

.95 

CA3013 

1,99 

CA3023 

2.75 

CA3035 

:^49 

CA3039 

1,25 

CA3046 

1,25 

CA3053 

1.45 

CA3059 

2.90 

CA3060 

2.90 

CA3066 

1.75 

CA3OB0 

1.10 

CA30ai 

1.66 

CA3oaa 

i.es 

CA3083 

1.65 

CA30S6 

.80 

CA30a9 

2-10 

CA3130 

1.25 

CA3140 

1,15 

CA3146 

1.75 

CA3iaO 

1.15 

C A 3401 

,59 

CA3600 

3.45 


APPLE* II 

COMPATIBLE 
DISK DRIVE 

225.95 

CONTROLLER CARD 
79.95 


APPLE 

SUPER COOLING 
FANS 

49.95 

WITH SURG PROTECH 

69.95 


5V4" floppy DISI 

FLIP FILE 


CAPACITY 75 EA 


19.95 


APPLE 

PADDLES 

9.95 




UPGRADE 


4116-200ns 
8/10.00 


\ 


STORE HOURS: 
MON-FRI 8:30 A.M.-S:30 RM. 
SAT 10:00 AM.-3:00 RM. 




master charge] 


TERMS: For shipping include $2.00 for UPS 

Ground. S3.0O for UPS Blue Label Air $10.00 
minimum order. Bay Area residents add S%% Sales 
Tax. California residents add 6% Sales Tax. We 
reserve the right to limit quantities and substitute' 
manufacturer. Prices subject to change without 
notice. Send SASE for complete hst. 


570 BYTE May 1963 


Circle 175 on Inquiry card. 

























APPLE 11 USERS 
DISK DRIVE! 


DoKa 


Includes m^tai cabinet 
Ckilor matches Apple 
35 tracks/srngle side 
Includes cable 
Us© with Apple II controller 


225.95 


CONTROLLER CARD.79.95 


Cdmputer 

Products/ 

STORE Inc. 


i| 


EPROM ERASERS 

HOLDS 15 EPROMS 
ERASES IN 20 MINUTES 

59.95 


i> 


2.5 MHz 
ZBOCPU 
ZSOPIO 
z0(k;tc 
zaoctMA 
ZB(>OART 
ZBO^SOO 
ZB0-sioyi 
ZB0-SECW2 
ZBO-SIO^ 


3.35 

3.35 

3.35 
12.49 
14.98 
16.95 
16J6 
1695 
16.95 


Z80 

SERIES 


ZaOADMA 

ZeOADART 

Z0OA-SIOA) 

Z80A-SIO/1 

ZBOA-SIQ/Z 

Ze0AS10/9 


21.95 

15.95 

20.95 
2095 
20.95 
1395 


4.0 MHz 

ZBOACPU 4,90 

ZBOA-PIO 4.90 

ZBOA-CTG 4.90 


aO MHz 

ZBOB^CPU 14.95 

Z80B-PIO 1295 

ZBO&CTC 12.95 

ZILOG 

26132 32.95 

ZS671 33.95 


VISIT OUR RETAIL STORE 


3250 KELLER STREET, #9 • SANTA CLARA, CA 95050 


5V4"D!SKEnES 

ATHANAOR NASHUA 

SSSD.18.95 

SSDD.22.95 

DSDD.27.95 

BULK 

SSDD SOFT 
$1.65ea 


CLOCK 

CIRCUITS 


4M5314 

4,90 

dM5369 

3.90 

AM 5375 

4.90 

1M58167 

8.90 

1M 58174 

10.95 

ISM 5832 

6,90 


ORDER TOLL FREE 

(800) 538-8800 

(800) 848-8008 

(CALIFORNIA RESIDENTS) 

ALL MERCHANDISE IS 100% GUARANTEED 



LINEAR 


uvtaol 

32 

LM741 

.29 

LM30a 

75 

LM747 

,75 

LM309K 

1.25 

LM748 

.49 

LM311 

.64 

LM1310 

2.45 

M317T 

165 

MC1330 

169 

Ly317K 

170 

MC1350 

1.25 

LM3ie 

149 

MCl35a 

1.69 

LM323K 

3.75 

LM1414 

149 

LM324 

,59 

LM145S 

.55 

Ly337K 

3.90 

LM1488 

.65 

LM339 

,79 

LMl4a9 

.65 

LM377 

2.25 

LM1SOO 

245 

LMSSO 

125 

LM18B9 

245 

1^386 

1.00 

LM3900 

.59 

LMSSS 

.38 

LM3909 

95 

LM556 

.65 

LM3914 

3.70 

LM565 

.95 

LM3915 

3.70 

LM566 

1.45 

LM3916 

3.70 

LM567 

.99 

75451 

.35 

LM723 

.49 

75452 

.35 

Ly733 

,95 

75453 

35 


Disc 

Controllers 


1771 

15.95 

1791 

27.95 

1793 

29.95 

1796 

49,95 

1797 

49.95 

6843 

32,95 

6272 

3900 

UPD76S 

34.95 

1891 

17.95 


9000 SERIES 

316 .95 

534 2.39 

p68 3.69 

101 a95 

501 .69 

502 139 

5502 179 


MI5C. 

11 C 90 
3242 
MC 3470 
MC 3480 
U LN 2003 
CA 3146 
2513-001 up 
2513-002 low 


12.95 

6.95 

7.95 
e,95 

5.95 
1.75 
9.69 
9.69 


VOLTAGE 



REGULATORS 


7B05T 

.75 

79081 

m 

78081 

.75 

7912T 

.86 

7812T 

.75 

79157 

.65 

76151 

.75 

7924T 

% 

76241 

.85 

7905K 

139 

7a06K 

129 

7912K 

1.39 

7812K 

129 

7915K 

1.39 

7B15K 

129 

7924K 

139 

7824K 

129 

1=10-220 


7905T 

,05 

K = Ta3 



CONNECTORS 

RS232 Male 3.00 

RS232 Female 3.50 

RS232 Femate Right Arhgle 4.95 

FtS232 Hood 120 

30 pin Edge 2.49 

44 pin Edge 2.49 

50 pin Edge 2.69 

86 pin Edge 3.90 

100 pin ST 3.90 

lOOpinW/W 4.90 


DoKau 



CRYSTALS 


32.766 KHz 

190 

6.144 

2.69 

1,00 Hz 

4.50 

65536 

2,69 

1.6432 

4.50 

8.0 

zes 

2:0 

390 

10.0 

2,69 

Z097152 

3.90 

12,0 

2.69 

2.4576 

269 

14.31818 

2.69 

3.2768 

2.69 

15.0 

2,69 

3579545 

2.69 

160 

2.69 

4.0 

2,69 

17.430 

2,69 

50 

2.69 

18.0 

2.69 

5.0608 

2.69 

16432 

2.69 

5,186 

2.69 

20,0 

2.69 

57143 

2.69 

221184 

2.69 

6,0 

2.69 




8000 


8035 

4.95 

8251 

4.39 

8039 

595 

6253 

689 

aoeoA 

389 

8253^5 

789 

eO05A 

5.89 

8255 

4.39 

8086 

24.95 

8255^5 

5.19 

8068 

34.95 

8257 

7,09 

8155 

7.75 

6259 

6.85 

6156 

8.75 

0272 

39.00 

8185 

29.00 

0275 

29.00 

6202 

27.95 

8279 

0.89 

8205 

3.45 

6279-5 

989 

6212 

1,79 

8282 

6,49 

8214 

3.75 

8283 

6.49 

8216 

1.69 

6264 

5.49 

8224 

2.19 

0286 

6.49 

6226 

1.79 

8287 

649 


3.34 

8263 

24.95 

6237 

19.00 

8289 

39,00 

8238 

4.39 

6741 

34.95 

6243 

439 

8743 

14,95 

8250 

10.49 

6755 

29.95 

STORE HOURS: 


IC Sockets 


SPIN 
14 PIN 
16 PIN 
18 PIN 
20 PIN 
22 PIN 
24 PIN 
26 PIN 
40 PIN 


1C SOCKETS 
ST 

10 

.12 

,15 

20 

.25 

.25 

25 

.35 

.40 

ST= Soldertall 
W^W = Wirewrep 


W/W 

.49 

.50 

.57 

.65 

99 

130 

1.40 

150 

180 


6600 

6802 

6608 

6809 

6609E 

6310 

6820 

6821 

6628 

6840 

6643 

6844 

6845 
6847 
6850 
6852 
6660 
6862 
6675 
6880 
6883 


6800 

1 MHz 


66B0C 

68802 

68809 

68B09E 

6810 

6810 

68845 

68B50 


2 MHz 


66000 


3 MHz 


4.75 

789 

6,45 

11.96 

17.95 
269 
3.50 
295 

13.95 
795 

32.95 
2495 

13.95 
1195 

3.20 

3.50 

9.B9 

1190 

6.89 
180 

2295 

9.95 

2195 

26.95 
28.% 

7.89 

1195 

33.95 

1196 

5795 


Power Supplies 


MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 
+5 VOLT 4 AMP 
±12 VOLT 1 AMP 



34.95 



Computer Products, fnc. 
^^^^33250 Keller Street, #9 
Santa Clara, CA 95050 
(800) 538-8800 

:alif, Residents Local Phone 

5001 84B SOOS (408) 988 0697 


MON-FRl 8i30 A.M.-5:30 RM. 
SAT 10:00 A>M.>3:Q0 PM 


Bank AME4IC ARP 


[master charge] 


TERMS: For shipping include $2.00 for UPS 

Ground. $3.00 for UPS Blue Label Air. $10>00 
minimum order. Bay Area residents add 6Sales 
Tax, California residents add 6% Sales Tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 


I 


Circle 175 on Inquiry card. 
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^ 9 ^ MICRO 
ill. TIP. SALES 


* MADE IN USA. BY AUEWCANS * 


California 

Computer 

Systems 

SPECIAL! 

CCS SYSTEM 2410 



$1995.00 


Includes CP/M* 2.2 
DM A Disk Controller 
2-Real Time Clocks 


' 2-Seriat/l-Parallel Port 
' Hardware Vectored IntEirupts 
' Supports GP/IVI®,MP^M®,OASIS 


CCS 2300 System, A & T.. 1695.00 

• 2810 CPU. . 0r?fy-255.00 

• 2422 Disk Controller.0n/y-330,00 

• 2066 64K.On//-360.00 

• 2300A Mainframe NEW! ... 0n/y-399.00 

• CCS Apple Boards. .. CallToil Free For Prices J ^ 


UNIVERSAL POWER SUPPLY^ 



$69.95 


For Big Board, Apple or Aim 65 
+5VDC @ 3 Amps 
+12VDC @ .750 Amps 
“12VDC@.750Amps 
-5VDC @ .500 Amps 
Dimensions: 4"x4”x11*^ 


DISK DRIVE POWER SUPPLY 

For 2 - 8'" or 5“ Drives 
+ 5V0C @ 4 Amps 
+24V0C (® 3 Amps 
- 5VDC ( 3 ) 1 Amp 
AC Cables tor 2 Drives $7.50 ’ 



Dimensions: 4“ x 4” x 11" 


$59.95 


S-100 POWER SUPPLY 

+eVDC ® 30 Amps 
+16VDC@ 6 Amps 
-16VDC @ e Amps 
PC Board Design 
Dimensions: 5" x 6" x 11" 



$89.50 



(Ml®® MY 

by XOR. 


For test or systems applications. 

Complete S-100 12 Slot Main-. 
frame with Disk Drive Power Supply 
for 4 Drives 

SPECIFICATIONS 

unregulated 

+8V @ 30A +24V@ 3A 

±16V@6A 

$225.00 KM with 12 3-100 Qua Connecters 
$255.00 Assem and Tested with 12 Bus Connectors 
$15.00 AC/DC Drive Cable Set for 2 Drives 
Dimensions 6” x 10’ x 18 ' — Shipping Weight 25 lbs. 


i^oolir?^ 

\Pow(e^ 


41 / 8 ” 

Low Velocity 
Whisper* Fans 
On;y $18.00 ea. 
Finger Guards 
$2.50 each. 



XOR 

S-tOO MOD 


CUSTOMER SERVICE HOTLINE 1 - (714) 898-5525 


DUAL DRIVE SUBSYSTEMS 




HORIZONTAL OR VERTICAL 

Fully Assembled and Tested Units 

ONE YEAR P + L WARRANTY 

On Sbugart and Mitsybishi Subsystems 

w/two Mitsubishi DS/DD $1170.00 

w/two Shugart 801R SS/DD , 975.00 

w/two Shugart 851R DS/DD.1225.00 

w^tWQ Siemans 12CF8 SS/00 . 675.00 

w/two Qume DT-8 DS/DO 1250 00 

Cabinet A & T w/Power Supply and Aces. 235.00 

Cabinet Top arid Bottom. Only — 69.50 

All cabinets A & T and subsystems iii:cl-uds dll AC/OC Ainng nnd 50 pin ema udie 
excebt the hDrizoniai rDKUi vDiich tnemdej Ute internal ^ (lin caOie ^ci fiqLiift& 
£11 exEernal SO pin cable pari f C-SODQ'OI S 25.00 

Subsystems 

w/two 48TPI SS/DD, . 495.00 

W/tWO 4eTPI DS/DD 595.00 

w/tWQ 06TPI DS/OD 695.00 


★ SPECIAL ★ 

OF THE MONTH ON 
MITSUBISHI DS/DD SUBSYSTEM* 



2.4 MEGABYTES *, . ONLY $1095-00 

Fully assembled and tested horizontal drive 
cabinet including fused power supply, fused AC 
Input, fan. all AC and DC cables. 50 pin data 
cable and ONE FULL YEAR PARTS AND LABOR 
WARRANTY on the complete subsystem in¬ 
cluding the Mitsubishi 2894 double sided dou¬ 
ble density drives. 

A{td Si 5 . DO far shipping maleriai. 

•OFFER EXPIRES JULY 31st 1983 


FLOPPY DRIVES 

Buy a sat at these reduced prices 



e^Sbugarf 601R SS/DD 

B" Shugart B51R DS/DD. 

S'" Oums DT a DS/DD. 

8" Mitsubishi 2894 DS/DD 
S'" Mitsubishi Slimiirte DS/DD 
8" Tandon 848-1 Thinline SS/DD ., . 
8" Tandon 848-2 Thinilne DS/00 ... 

8" Siemans 120-8 SS/OD. 

51^1" Mitsubishi 96 DS/DD FufI 
5V»" Mitsubishi 96 OS/DD W Height 


$369.00 

495.00 

519.00 

465,00 

465.00 

370.00 

470.00 

235.00 

315.00 

315.00 


All Shugart and Mitsubishi drives will have a 1 year parts 
and labor warranty, Qume drives — Full 6 months — All 
others 90 days. 


★ ★★ SYSTEM SPECTACULAR !!! ★★★ 


OFFER EXPIRES JULY 31st, 1983 



The total system Includes the XOR S-100-4 Computer System, the ADDS Viewpoint 3A+ terminal, 
the Star Micronics Gemini 10 printer, and all AC/DC, serial, and RS232 cables with GP/M 2.2 soft¬ 
ware, manuals and our full SIX MONTH parts and labor warranty. 


Order Part #S-1500-01 


S2595.0D 


And now a complete system package is available 
from U.S. Micro Sales featuring the famous 
S-100-4 Computer System. 64K based Z-80A @ 
4MHZ with two Tandon 8" floppies to provide over 
L2 Megabytes of formatted storage, The new 
ADDS Viewpoint 3A+ with green screen and 
detachable keyboard makes the perfect terminal 
with features like reverse video, Vz intensity, visual 
highlighting, and full auxiliary port use. For a 
printer you 11 get the new Gemini 10 dot matrix 
80 column by Star Micronics with features like 100 
CPS print speed, serial and parallel Interfacing, 4K 
ram buffer, self test, bi-directional print, and single 
or multi-sheet feed. What more could be asked 
for?? A full six month parts and labor warranty 
on the COMPLETE system — warranty includes 
the disk drives, terminal and printer. We service 
what we sell. Call your order in today TOLL FREE. 


Circle 467 on Inquiry card. 
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ORDER TOLL FREE 

☆ EAST ☆ ☆ WEST ☆ 

(800) 435-9357 1 (800) 854-8174 


In Wl. (815) 485-4002 


In Calif. 1 (714) 898-1492 



Sr Sr" 

mW! 

^ MICRO 
. SALES 

* MADE IN U.S.A. BY AMERICANS ir ] 


TERMS; We VISA/I^C, prepay, check or mcney order. Please alki« perstml cfteck \m weeks to clear before shipmeirt. 

$&.00 handling charge cm ajl ord»s ynder SSO-OO, 1Besipcklng Pee. AM mfers shipped via U P.S. ijnle5S,atherwEeepa;3fieit Al 
UPS CXI.D. prtlas over SI 00.00 require a Cashiers Check * Dur prpdticis carry a Tull 6 rmnlls. parts and labor warrantyexctuding 
drives, printers a«i tettraBls wWdi tarry (he full O.E.M, lacttny warranty PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 




TERMINALS 

Adds Viewpoint 3A-I-: A low cost high performance ter¬ 
minal w/green screen and detachable keyboard. Feaiires 
incJude * Reverse video ★ Vz intensity ★ Visual 
highlighting * Fuli auxiliary port use * 150 “ 19.2K baud 
rate. 

#1-1000-04... $519.00 

Televldeo 910 -e : Save your eyes on a great green screen 
w/feaiures like * Built-in self test * Fuil editing * Tab 
options ★ cursor control + 16 visuai attributes ilke, reverse 
video, monitor mode and Va intensity. 

#1-1000-05.. $569.00 

Televideo 925: From the hobbyist to the basic professional 
this popular terminal wiii fit your needs, ★ Detachable 
keyboard ★ Numeric keypad ★ Green screen * Self test 
* Time of day dispiay ★ Programmabie function keys ★ 
912/920 emulation hardware/software programmabie 
configurations. 

#T-1000-08. $739.00 

Tetevideo 950 #7-1000-09 . $939.00 



★ EAST * 11 Edison Drive, New Lenox, fflinols 60451 

★ WEST" ★ 15392 Assembly Lane, Huntington Beach, CA 92649 


PRINTERS 

C'lloh Starwriler F-IO: The best yhu can gat in a daisy-wheel letter quality 
,1i printer wKh lemoveable prim head and speed tP 45 C.P S. Order serial er paraHat 
iz^hiodels ~ same price. No extra charge for the puiat-low prolile design 
.]F-10 Slarwrlter Parallel #M-2DOO-4? S147E.00 

^-1D Sfarwrltar Serial m ■ 2000 -31 *1475,00 

Okideta Microline: New versatility, correspendance qjalily printmg and speed 
make the ML92 and ML93 The best prinler values in their catEgDries. Beth 
primers provide muili-speed prinl rnodes: br-dlrectlenal high speed mode with 
shcft line seeking logic at teOcps, emphasized and enliahced mede printing 
at SUcps. and high resolution correeponUence quality printing at 40cps. D01- 
j addressable graphics is standard Spth serial and parallel interfaces are stan- 
1 dard and BOTH prices include lull tractor assemhly at no extra charge. 
mn #M-20oo-io 5 B29.no 

ML03 #M 200041 £ 96B,DQ 

Epson FX-BD; This is the latest entry Irom the manufacturer thaf has taken 

the printer marke! bysterm by ottering the highest qualify at very reasonable 
prices. 

One quick glance al the tealures below should convince you that Ep-son has 
c reared a real winner with ihe new FXBO: 

* Burst print speed of 160 cps: continuous speed of IIOcps * 11x0 character 
matrix; ISxIS In emphasized and doublesize modes • User definable characiers 

• Internal RAM can functlcin as either 2K print buffer or user-definable character 
set storage area • Standard Centronics parallel Irrterlace • Programmable left 
margin: 32 horizontal tab stops and 8 sets of 16 vertical tabs. 

IntrEKfucfory offer #M-2000-70 $5S9.DU 

Above w7Serial7lnt #M 2000-71 $693.00 



The 4 slot S-100 systems below are equipped with the XOR Z-80 4MHZ three board set. Each can run 8" or 5" disk simultaneously. 
In addition to the high speed XOR mini format, they can read KPRO, IBM and Morrow 5" disk formats. Each has a modular dual 
power supply sub chassis. They are fan cooled. Standard 10 is 2 serial ports and one centronics parallel. Expansion 10 is available. 

8 " mitsubishi/tandon 


TWIN 51/4" MINI 



* System less boards and drives . $ 425.00 

# Mini 48TPi SS/DD . $1395,00 

★ Mini 4STP1 DS/DD .... $1495.00 

★ Mini 96TPI DS/DD . .. $1650.00 


sva" hard disk 

NEW PRODUCT SPECIAL * 



★ w/1 48TPt + 5 Meg . 

★ w/1 96TPt + 5 Meg , 

★ w/2 96TPI + 5 Meg . 

★ w/2 96TPI + 10 Meg 

★ w/2 96TPI + 20 Meg 


SALE 

$ 2395.00 

$2495.00 

$2750.00 

$2995.00 

$3445,00 



★ System less boards + drives. $ 395.00 

* w/2 Mitsubishi DS/DO. $1895.00 

w w/2 TardOR SS/OD... $1725.00 


The 12 slot commercial grade S-100 systems below have alf of the features listed above plus a massive 30 amp power supply capable 
of the expansion we expect you will do. All units are cooled by four inch fans. Each system must pass 2 days of constant read and 
write disk testing without a single error before shipment. One year complete system warranty is included. 


BASIC PROFESSIONAL 



* w/rio drives (full board set). $1350.00 

* w/2 Mitsubishi .. $2295.00 

* w/2 Shugart 801R. $2125.00 

* w/2 Shugart 851R ,. . $2425,00 

* w/2 Qume. $2450.00 

* w/2 Mitsubish/wide .. $2295.00 


IOMEGA S-100-12 + 



* w/1 Iomega 

-I- 1 Floppy. $3395.00 

★ w/1 Iomega 

-F 2 Floppies. $3715.00 

T*r w/2 Iomega 

-I- 1 Floppy. $3995,00 


PROFESSIONAL S" 
HARD DISK TO MR/IVI 



★ w/20 Meg + 1 Floppy. $4395.00 

★ w/40 Meg + 1 Floppy. $4950,00 

★ w/85 Meg + 1 Floppy. $5395.00 

★ Add Tape Backup . $1495.00 

★ Add MP/M .,. $ 695.00 

★ Add per User. $ 250.00^ 


Cirde 467 on Inquiry card. 
































































































SHNDOir 

$|y74[KiM 

Sh;«{M>t 

St|74(Hlt 

ntjim 

SHumt 

SH74DBM 

SNTjtDH 

SifJUIlK 

SM7J1» 

Snr^rw 

w*m 

SA7422ft 

SNr423M 

SK7^E» 

SHr^^TH 

St(J430K 

5HMKII 

SHT'WTB 

U(7I40H 
^744 IK 
S«7442tt 
Stl7443W 
&li7444M 
M7445H 
^7446M 
W7447H 
5HT44aH 
SH74MM 
£J(74Sl« 
&h?4M*t 
&H74M« 
KN7434A. 
£:*f74B{!N 
Bl74™ 

7«usai 

74LB01 

74LEjd2 

7<L5flJ 

74LS04 

74LSD5 

74L5ffl] 

74LS®a 

74L51Q 

WLSn 

74LS12 

T4L513 

;4LSl:4 

74LS15- 

]'4L5i2l} 

;4L£Zt 

T4LB23 

74L£Za 

74LSZT 

74L5Z9 

74LS30 

74LS3Z 

74t333 

741357 

74L33B 

741,545 

74LS42 

74L54T 

741,545 

74ILS45 

74U&I 

74LS54 

74LS5A 

T4LS75 

741374 

74LS75 

74tS75 

74LS7I 

741382 

74LUS 

741^ 

r4L»a 

74555 


14 .Zb 

74 » 


Wlh. 

SN747ZII 

SNr473N 

SN7474N 

SN7475N 

3N747M 

3N747SN 

SNT455N 

Sir74l7N 

SN74aaN 

SI474i5N 

SN748EN 

SrJ74BHI 

SN7«m 

SN7*grEj 

3N745ZN 

SNT453N 

SNf454N 

SN7«!iN 

SN74MJ4 

SN7457N 

3N74IW1N 

SN74I1MH 

SNr4nl5N 

SNr415T»4 

SN741WK 

SN74l(BH 

Sh74TIlN 

SH74t!» 

5N74173H 

3(47412541 

3N741Z8H 

SK74[a»l 

8l|74lM»4 

SSi'74t4H) 

3H74r4ai 

34(741455 

eK74i44i| 

$497414^5 

M74U7M 

!UI74I48N 

S4I74IHN 

55741515 

5M74157N 

5N741i3N 

53174154N 

S44741UN 


74LS» 

74LSga 

74LS» 

74LSM 

7413157 

74L51M 

7iL3(ii 

74LSt13 

74LSIU 

74LS(a 

74LSIZ3 

74kSi» 

(413125 

741313? 

741S133 

(413138 

74U131I 

(44.3136 

744.3151 

7443153 

74LSli4 

7415155 

7413153 

7*13157 

74LS1U 

7*L3H» 

74L515I 

74L5157 

7*LStKI 

7*1,3184 

7415(03 

74L513B 

74LSIH 

74L3FTD 

7*LS(f5 

7413174 

7*15173 

74LSI8I 

7*L51P11 

74L315I 


II *5 

II a. 75 


74ST24 
743133 
7*3134 
745134 
7*5133 
743138 
7*5138 
7*51*3 
7*5141 
745153 
743137 
743131 
745100 
745174 
743173 
74$ IBB 
743 EH 
74S1M 
745T» 
7*Sf?45 
7*37*1 
74S342 


G433fll4 13 
CAX8ZN 11 
Dia083N 14 
C/UOaSN 1 * 


CD4«*5 

1:54041 

dM04J 


II » 

74 1*9 

It » 

II m 


cn*035 1 * 21 

cwm. 18 ; *5 

CD4D37 1C .46 

CD4D25 1C M 

CD*3B5 II ,79 

cotaao 1* .an 

05*034 » 1.56 

054035 II .W 

rMwiimtiiiiBpi 


C{M044 
OH 0*6 

DMa*7 

HM048 

CC45*B 

CHOM 

i;ho3i 

054051 

DD4053 

054038 

054041 


054068 

C5W65 

054078 

05*821 

CD4417Z 

00*873 

054873 

05*873 

0IMO7S 

CD44i«1 

C5408Z 

00*0331 


SXJ41MK 
gl|T*13?ll 
SI474188N 
SNr4H(N 
SN74182N 
5NT4183N 
SNr4184H 
SN7*i854i 
5374188(1 
SNr4187H 
!Nr4l70(l 
5574173« 
SH74173H 
S4lrtl74N 
Sm74l75h 
SN7417H 
5574177N 
3N74171M 
SNTilOlN 
SNP4lft[N 
SN74182N 
SN741I4N 
5N74185N 
SN?419W 
SNr41llN 
SN74152t| 
5N74193N 
SHT*™!* 
SNr4l94h 
SN74i8ii« 
5NT4157N 
SN741^ 
5(974199*1 
SN 7422 IK 
SN742S1N 
SKr4a7Q« 

3N74279N 
SN74283K 
SK 742841 
31l74!flS4( 
3ir7438SH 
3N7435EM 
S«7433rJl 
»743A8K 
31(743W« 
SII743MM 


1C 2.® 
11 21 & 
11 54 


7445393 

744.S399 

7445079 

811905 

31L597 


U309GK 

0A313t(E 

CUI4414 

CAOrEW 

C«481J* 


MICROPROCESSOR COMPONENTS ^ Digitaiker 


-yjCHO^OCESSDH CHIPS- 


CDPffiJJ ID CPU Sg.95 

2955 *5 MP8 H.9S 

IDM2901MC 45 l?b“4 WrtH!lCwi. r^nO. Sr.i 19 08 

MCSfi582 43 UPU *(CkKi 186K l4(im mcnri .993 

MOflBOKP ID HPti«/CtomHllUUi 7.93 

INS883SII II *5 Mini'llIIUH/] 19S 

lNS88Q84t 8 ID DPU-M.dupS'WlZBMt KdBi S» 

INSSHOH-8 ID 0Rl|2»lwtelVJ*». 4.94 

IN5BD71](I ID OI>U |fl* baEH (UJlf!i.1 (.93 

IKS857M 45 13>1J B4Sit llitrt lM«i5«to 14 93 

PB0«3(l 41 CfU 5» 

-ZBO, ZflDA. ZBDS. ZIUIDQ SERIES- 

Z8D 41 i:P1JiM4.1i^Nl|7A8C'i7MH,; 5*93 

ZId'CTO a Onmt*rTni«iOiit>* 3.51 

ZBO DIWT 41 □uHAflynchrapnitKfc 7li3jn ii .n 

2BO-E1U* 4B Otr«clllfin(y*cas*.QlR;i*l 13.93 

280 P18 41 PiTili|lUOInt«riK*Cmiiqi 

2IO-3rD(8 41 Sffiall/ClLtKtlfiiiHl At03&on(fi5| 13 93 

2eO'515/1 48 SMiall78[LielaEITHBl 13.93 

zie-siarf 48 s«Mii(Otij««svNCJii 13.93 

2lO'SiO/« 40 .... 13.95 

ZBH 48 C(>U(HIUB8DN-4KlBiX'l|*VHi .3.113 

jKA-OTO 2* CttHHanttwCBciill .3.93 

rtOH-EUUlF 40 ftMlAwnrhronajljte (Tr^ 1195 

ZMA-DMA 48 tuna-MsiTWif ApcmCIrai* i7 95 

ZMArPIC *8 FaalMiTdlnlirliKeOnilnilKf 3.95 

7«U.-Sia.‘(l *8 S«ntft78EriOB4(ldKl>CfilKIIHl«ll| 10.83 

;88A SilJ.'i *8 it» 

£B(lA 510(2 *8 3vi«i7D|LJCk«3VK0Ell ifl« 

7I8A-SIQ(R ID 3*11*11(8 16 53 

jfloa 45 a>uiuia 880 N-«ieMH( ngs 

7689 8tC 28 0Mrl4wl>a<l 13 93 

- ID l>efJll«(l7QlnlvticfiCa(Riii1lif 12 53. 

IB tfU 5>5*Mt**6 ^1 86 

45 CPU NiKi’li*vivM 50 53 

40 SMIConun MtMk ** 83 

U OMttH/TlIIHIimtiWKaiflH) 79 83 

eaDO/RGaiKi serifs 



*5 U6u 


793 
11(3 
4 93 


Z4 l78hB3UU[.KAM 
45 P*f4ih*fJlU1llf. Alta|l4<WC6(l2D| 

MC«!l26 H M0rtlritir*mJBieiKrtnito 15 Bft 

...- ^ iQ2*ita-lnllWMLUCa6«5i| T5 96 

2* ilEMCItiinaba Oom Mapdr 4 94 

... 5 75 

995 

|£I5 


I* D6aHi|»D>|iil8lM0IXM 

2* ?*(nc*HlHD8ultfDr _ 

1C 0u*<]i5-*1JtHl]iH.hf*n4 (WCC1261 2.?3 

C* Ul^ leiirtBthHfl ESS 

_ *8 OwwrupEii^In* MaiMr Cfc 

MCiHUaP? U Hiiin PriBac«GJinNii CiMHrolV 7*93 

MUWDiN Zl Cwim hu f.83 

BOBDA SERIES 


ID 81^ 


6.16 


18 fhtKlKuruiiutMuinliM'liOilOinOi H.lb 
*D if4B^BmW18Ml7D 118(1 

ZD 8eU D iHv flw M SUM 17408741 1 *8 


„ —.-iHciflw- . 

_ 14 l!-lillln|iii{([M(iul17*8*12| 

OPiar* 24 Piuil^brnuiiiiilObiiltii 

tlftaiE ii »D<nKDanBlBbiClnnT 

8P52ZI 18 ouch G«Aaeilir/EIiwr 

I1PS22I II 

8*5122* 2* UrslpwCwii/6u*Qwwl7tt4JBl 

DPEIIGB n 5yfwContfaM<L74Sini 

INSS?4J J* > (8 tm M 5*rw» 

IKS*?*;. It i| i(«yKt)WiMti««Mn'|7*C«77l ^ *w 
28 TO-HiyCiilHivdEnMdrl7*08181 4 84 
_ -- 


BJS 


2M IHl 4 ll*lO«llrDBir 17*08 (l| 

Zi Ilii4ri*fO)ii|«)taH7*C9l?l 
48 *iyn.CiJ<Tmi Elprt«D|||N88250( 
26 nof Omm ITDIUSAKIl 
?* nOd UlillMl TMnw 
4C fN<g.|lr«n«ri*l(1}Emi 
*8 Filfl. DWA OMn* 

2l fnc KlKHIMtllCfllTtrOi 
ID IHaf CKTCaninHHi 


154 
IQ 55 
4 48 
EH 
448 
7.« 
183 
2883 


2 Ii 
2« 
?I8 


nwn 28 M H fr ftkiow Unikit 

mjic ZD 8 ikKLllElimt*BrHl 8 VJtCln*ti 

0*V1 It ZD ecu LiklMd PwlfKwfJi OtM) 

MrCROPROCESSOR MANUALS S DATA RQDKS 


iJ»i umiirii 

ui* ■■ 

UN7 „ _ 

1«2 lrlh*DMa04oli| l453n | 


7 IjII 


IMZNn 


8MB8EI«ti.|829|M 1 
liTl>[*ti9(»ki64Dni I 
unnrt SiHM 1957 [lit 1 


1 |» 
683 
6 « 
1193 
9.83 

_6 83 

jOKad LinuM AwHunMKCHpii > 15 93 

1S«i;itaHki9i!tiiLUlH.| 7 85 

iHt l(Ti?Nflpllff#OwqH*(D» I ^"3 


-- *M'9 ,, 

.. . nL 0Olil52i«| J 

Mad MafK)H%aitiCiw4|*BlK I 

.. ■ Aw- 




-DYNAMIC RAMS- 


1101 
90127 
II1GN-Z 
insN-a 
inlH-i 
IIS4K TSiO 
416451 ?in 
MM5261 


UU^7D 
|iM3Z60 
M46Z911-Z 
Ukl3298-8 

HMSWI 

uMsaui 


It iCClti I38I>4I 
II 48 H;e 1 ^SlhHji . . 
16 1B.38*k1 riSOnl 

1C 15.8S*il1 l2DQ(il| 

It II.Kiiti UHnil 
If H.gaetiT 1165*tJ 
11 K.336K1 [2tOB| 

11 io?*Ei ramui 

22 3046x1 . 

II 4088*1. (25&nlMK4890 


.-ilS 

1.69-971193 
1 99-9712.85 
I 19 8i'lQ85 
T95-B75fl.a5 
719-1754 93 
«-9i'i 95 
.*9 —ITIJfi 
*.83 


22 4096*1 r2«Jmf2lfl7 . 1.95 

16 10,364*1 flHitni 1.B9-B(14 93 

1 C (ZODmf ifla-1711.95 

11 15,894*1 l25»<4| 149-8(16 95 

II ti82*i t2d»i*l I 69 

---STATIC RAMS ’-— 

HOT It I»i1 r6»n| 1*8 

2101 tZ 744ix* (43DMh*lDl 2*9 

8102 16 102**1 lZBOi»\ . 61 

3IU12 IB 1024*1 (43Qtitti f i *5 

7in II JSfa* [ISOmlBiM Z93 

2112 Ii 236*4 riseniwos 3 95 

311* II ia24!(4 45Dm| 190-8/18 95 

21 TIL II 1M4.4 tlSOmilP 2 248/15S3 

2l1*-2 11 1024*1 (ZdOtii 2.24 - 8/15 93 

21HL'2 IB 102**4 CKKmifL.F 8 49-6(1795 

21*1-1 1B IQSlbl CtSOoil 195 

2147 11 4096* F Tom *95 

?1*l II 1024*4 (tel 6.83 

rUS4IHI II 4096*1 t43Dni|i 183 

THS4043 II 1024*4 (430n* 1 «3 

3101 H J5flr* |4SOti|[cM|J5 *96 

UUiJi.? li 40M*l ^4S^H1l^*^H4 *.83 

HII6I16P1 21 lt]4B*6 (I30ll*|i CMOS 7 95 

HMEI1C-* 14 lOlftiB IZOOnilCHOS. 0 95 

Hy6ii643^i 21 3949x1 (ZOOnkll P CUHJS 7 93 

*■“ If 1ti4 t5*it|3i01 2.36 

22 356*4 1330111 CUBS t&fiBlj 195 

18 356*4 £350/iifcum 3.93 

>1 1024111 (3$0flil 01*03 EMBIl 3 83 

Tl 1024*! (ZEOtifCMQStE&Itjl 3 83 


ZICBIO 

74C931 

741339 

(4CS39 

74:3169 

743309 

74SJW 

7*5368 

t23l1] 


11 


(34iti 

(KUi* 

£S»i» 


^IKH 
DU 10 
, «411 
I83n« 81D1 
■— 0 0.1334151 

0.0 74Sfi^ 


IT112A 

27Di 

?7Qt-3 

TMffl&rl 

tMSZ332 

TKS336* 

TH5271i 

JFifl 

7716 -1 

7732 

3?W 

UM37fl4 

1*117794 3 


^ 338*1 
II 356*1 

II 16*1 

IB 1934*1 _ 

18 16*4 i!5»M 

-EPROMS 

Z* 256*1 Llui» 

3* IDHeI t*»Mj 
3* l03*xB LlStel 5Ua0244l 
}| 2046*6 I4te(27i8 
3* 4(»6«i r*»in 1010233? 
a 6193*1! L45te| 

M TMBiJ l45Dut3H9iQ* 

31 30*6*6 I45&1* 

2* 3041*6 (3Ste| 

21 4096*9 (450(1l|i 

3* 1034*8 4S0n*l»iHU *5D 
Zl «1V2xa 4S0 r*I 
21 619286 JjCOnil 


Z43FB1I 
1*5217 
745261 
7*5387 
7*S*(1 
745*33 
745478 
(4S434 
745435 
745478 
34ssra 
745371 
7*537? 
745373 
BZS83 
l2Si113 
136123 
6751« 
»S1?V 
6351 ID 
»S1«5 


II 33*6 
!| 25&i4 
It 32*8 
li Z36U.4 
10 2S6iB 
20 5l2il 

n 51W 

2* 3iaii 
?* 3i?id 


16 __ _ 

Z4 512*6 
11 82*6 
II 336*4 


-PROMS- 


. 4.H 
1.95 
3» 
e.H 

8.53 
18 H 
7.55 
IH 
6.83 
9® 
?95 
16 H 
19® 


tBDD'l 
3191 I. 
1331 I 


I’MUD.C 
PflOMT S 
PnOUT S 
P1IMIQC 

PKlU T 5.- 

PWUT.S. 16349-1 
P1WUD.C IKHII 
PflOM T S lW«fll35Ml 

_ _ _ PKOt* Q.C. (SJ40T 

34 1024*1 roumrs |Tff>31Sia| 

16 iiai^l P«M 0 C (UOS) 

If 312V* TOW 1 3 ismy 
II 1024*4 TOM D C 46852] 

II 1074*4 TOWt J rIPSiVI 
-- TOMOC.lZTSIfll 

TOM1 5 rzYSlSI 
TOHl.S I77SIB 
mOM 0 C 137S7(I 
T, M0M1SE?7Sri 

11 512*4 TOWOC 1J7S12J 

-- ---- - TOWl 5. TBP?4S4ii 



sa. CONNE 

OB25- 

0 Submlnlaluret7ns'e1& RSZ321 1 

P*n H* 

hfo^lan 

Prb 

RBP 

CFi*rh« 

tl.71 

DEI* 

innSKiit 

1 ® 

Migp 

11 PiflPfit 

1.W 

OAlSI 

ISPlFTtBOfll 

2.91 

Dfl25P 

ZSFIn Plug [Mtiis R3Z32} 

2,49 

Dfi25S 

ZSffn SnIii1{MsiI 8 RSmi 

3.25 

nap-ui 

®n*HI|l*A>|WPh9 

4 H 

HZSl-UI 

ESnanigHABiJftBcM 

3.25 

KiTf 

linaphs 

4® 

K3TI 

91 ha 1 km 

6 33 

IHHF 

H Pin Pint 

S,9f 

DC9U 

SDPWlK*** 

tic 


Acceiaofias 


cr-0 

Mh4|IKK 9 HtH Cvk/wdWi 

tl 19 

OA.ICM 

Ha«r Mr DI-IB 9 if0 CmokIhi 

1,0 

CI2BM 

HmC Mr H0 BifMi OntinKlEn 

1.U 

pcj™ 

HiOd M ®3T IIFlH CiFinKlBt* 

.1.0 

CDSDtl 

Itiot 0 860 firlH CBOFiKTm 

1 41 

028*11-1 

2tCi*Bt1*rMaB WiWiMlMiiiB** 

.71 


DriazHBH 24 1924*6 TOWO C j62Sl6D1 
□MBTSIErN 2* 1924*1 TOM r 5 |'B?51l1|l 

0Mt7Sl«4hl T| 3HB*4 TOMDQ1S2S1B41 

DMa3Si65N II »*Ba4 TOW I S. rB2Si85] 
□M17511H1N 24 3041** PHOMOO OZSlDDI 

nWOZSICIN 14 3HB*B TOM7S(B3£l91] 

-DATA ACQUFSmON-- 

MC3479P II fKwwItirttaD AWP^Iati 
MG 1*0617 II ITHQ7*lkwTWWi(l3*4|j^7lCNI 
UC14«Blft II J-fiDQFBCwitfliWliOACOemCIII 
AW06O* » HitH/DCW«ni*MlS 8 j 
|5flC«06 II B 6i| D/A OWiW Id. PtH (-Hi I 
AKCDBOg 2B 6-9(1 A/Q CWvwtfi ID'CD UnUi 1 
AV.5.1D13IA4I » 4 (e*wlHm/ 1 fTflieaZi 
■ 171AM 1 2t m-Tiim UuiicW WPU «/sdki 


4H 
3 49 
J.85 
8 49 

*49 


Soldfff EytlQl^Wlr# Wrap EdgQ Cird 

Kwm, Eiiti. It, inttiinhKi _ m* 

1S73tlE 1C7M 161 l*itHEa*W I1.TI 

1l73tt£ li/H .111 MUrEvilil 1.96 

tZ74*EC Z3744 1» 94ltl# EyiW ? *1 

22/442C 227*1 111 Ktvm In* mif un] .11 

H/1HU H710II 128 SCftW Evtl*i 191 

n74l1NW 2274* 158 Hdn bmp - LJMII3. I.C3 

trui.t 227** .1» WK llPtm mCi.Ui.TDj US 

l-BH^I 607109 121 MOi Wnp - Uni 3 7.95 

8-8114 60711X1 .125 Mi Hip . Ukil 1 B.C5 

RF Coaxial Connactore 


tlKFhup 

UHFnilWiMtIpiKiM 
UHFtDllsMMiplW 
UHF tidUElng AdipWr 
PMC Phi 


9010*711 MK Ivlf hid RteipiKia 


1C SOCKETS ** 

For Socket Rflqulrsd. S»s Column Altsir The 1C Part NOr 


LOW PROFILE (TiH} SOCKETS 



4* 43 19 

41 *6 *3 

SGAvtdPFd TKl a EleMI Aho AmtJ4llP - 


WIRE WRAP (GOLD) SOCKETS 
LEVEL #3 1-5 it-w 100-90 


tpDi WW 
It pill «W 


llh*WV 

Itpli Wl*( 


nfhnw 
Hpm w*( 


1,0 

1.29 

1,0 


1 96 
T.ta 
T13 
I 5D 
1 75 


0 

1 15 

1.11 
I 48 


II 39 
It 1 19 

It 1 15 

' It 13,0 
' It 13,» 
?* 11 95 

‘ It USB 
I IB 7.93 
I 24 13 ® 
I 18 lit 


$10.00 Minimum Order — U.S. Funds Only 
Callfomta Resktenls Add 0VV% Sales Tax 
Shipping — Add plus $1.50 Insurance 
Sped S.A.S£. for Manthiy Sates Ftfert 


Spec Slieels — 30e each 
Send Si .00 Postage lor your 
Ffl£t 1SS3 JAMECO CArALDQ 
Prices Subject to Change 



II 


I 19 


call 

^ piscoon^^ 

1355 SHOREWAV ROAD, lELMONT, CA 940C2 
5te3 PHONE ORDERS WELCOME — f4T5j 5BZ B0$7 Tstex; 176043 


DT1050 — Appllcallone; Teaching alda. 
appliances, clocks, auicmotlve, telecommunica¬ 
tions, language transiallons, etc. 

tiM DTlMO Is a Btandvd DierTALJtERkll flncQdadulth 133 aeppfKW 
and iih(uI worl*, 2 lones. and S dltleranl ilknca durallart*. JIm 
werdp AKi Tonea Tuva bMS asslowd dlawl« addra^Ba. (naUng H 
popubtotci oulput alngla ntpie* <rf a/orvUooncalanalBd: InlD phun 
or avan svuIwmM- TTm "wlee'' output o( Itie DTiOSO t* » Nghly In. 
Iplllglblamalevplc*. Famato and cluldran's vsHua can be BrynlKaalz- 
ad. Tbfl HKakMilaiTf ip ohtwan aO ITWI II la applIcBbla to many pro- 
dupla and markPtl^ 

TIM DTUHO wrwialp at a Pivila*a« CMp, MMSClIM 144l-jjlnt 

and two 08 S^wcfi RQHa MMSlIflASSHI and WM£2tp4£SR3 04.pliti 
■Initfl wlUi ■ Maalar Ward lUI and a rnpaunriaiHlad lehanuUc 


DT1050 OigitaJkerT" ..$34.95 ea. 


DTI057 — Expands the OTtOSO vocabulary 
Irom 1371o over 260 words. Incl. 2 ROMs end speczs. 

DT1057 ... $24.95 ea. 


RADIO CONTROL C»RCUITS 



' Taya, bobby cj-alla, epboia. lijina 

* Botgla/ altfnia * JH dala lint: 

» Ramal* Elkl« piarjacipr pgn1ni4 t ^ | i jsa 

■» Caniwnar rBraiaw- data (hnfca 1 1 i rirL H? 

* EnoTey^uzino, ritvwtaly ewMchad iFghtliie ayalavna 
A cuntibil^ E-eftaftnal OlglLal «ia«lar and FIF nanBrnlUvr; ^pw powar. 
a1 liapikBocy o4 27MHi of *SM4Hz, a (laid s(/BftaHi a* ie,ClQtk7V matar 
i1 8 tA«ltr«. gv dvAatldi) 0*1 Chip RF escl1ls1«MrBn*[Dl11flP, on chip 
4.6 ragutalof. Up lo EIDMHz catrlar (nwiMocy ppaxallpn 

LMienR RCEncoderfTfanEmHIerChip .II.SS 

A cainpfbu HF tacHMarKieecKHr, mau bf emv ZTMHz. *9UHi of 

lilWHr. II pravfdBB * wdipandani cbaraMla wlwm uMd wllh LM1i71 
0 analog, S plp.l ppacalB* Prcrtt lout 1.5V cell*, CiyaEBl oontFctlad. 

LW IflTgN RO R e ceivedPecoder Chip .$2,49 

SRX150A 49.435 M Hi Cryst Si (LM iSTaWi . $305 

SRX150S 49,fl9DMHt Crystal tLM 1971H) $3,05 




tele n 

teEV7IW' u 

T1WCP1. M 

rUBtV/M* iD 

TICnZPL *D 

riD7EV7lin* 4D 

71 (ACPI ID 

711301. *8 

miHis 

TOIffl 24 

rH13IV7Krt- 24 

TTOflCjei II 

72D9CEy78(H 11 

7M7AIK) II 

7Z9(*i£V/i:." 
770BW 
rZDWa 
7zis*ni 
72i5ty/i!ir 
72ISAJJI 
7Z1SCUI 
77IKHn 
72171JI 
TZIFAIPl 
7?34tl1 
332b4UL 
7Z2t*tV7M' 


a*QS.Pra[WKHi TAitT 

StamtcBCDFii. ITL 

lyFUiUA/DilCDIltFii] 

IC. Crraia EWaid.SiRpirF 

3Vr^HgtlA/D^^EDaFyl^ 

Id. CiFEnn Shfh DunUv 
nivmgitArDLceai hld. 
3VbSivl A/D1.ED0ii HUI 
LowSitlary VWI IMKilH 
CMOS lEDSUpwiiai/Tima 
Sl(ipwtiihChtt>,XTL 
Tati* (>inaF*iA4 
Ida* HfHfalmClilp KfL 


I Chip.Tfl 

28 SPhnPacaCBGhiBiir 
I Ok* Gunpztw 
24 iFimr CMagiHpuuauicrT 
24 4 Fane. SlDpwMrtl Chig. !(TL 

0 BDignUrVv CngnWC.A. 

0 iDlgilFrvq CauhwCA 
28 ICkgAFFiq CflUwC.G 
28 iDtoDLfOUp/lkiBnCnjniarCA 
28 IDtflHLESUD/DiMiCHinliifG.G 
4D LGD*l5Dt|ttlUpC0A1itE)fli 
48 SDIgIlUFW. CntfTiB 
0 3l4AicllwiCwji4w CiHj>, XTX 
--AND WOflE - 

130009 10S31NTERS1L Date Book 11 3Sip:i ... 


^Programmable Array Logic (PALS) 


14 95 
IB® 
6® 
34® 
II ® 
29.® 
■ 6 .® 
18» 
>» 

12.95 
14,H 
4.® 
TB 
a® 
F» 

13.® 

8® 

11 .® 

14.95 

29.95 
2*95 
19 95 
1C 95 

11.95 
1C 95 

29.95 
74® 




PAIlQKt 21 Dail1(!'(iipal.*JID4nGlltArri^|ll1^(kK|HI] 0,0 

PALigwe 18 H«t 12-livfl 451^0(1 saw Atraii l 1*99 «WP«H> S.® 

P1U14H4 28 Quid 14 MfUilANPOROe* Array [HlflhOutputl 8.® 

2*4(018 2D Ikui lO iritk(i AK6 on-Invtth 6*1* Uriy (Lm* ClUQUi I 3 ® 

PAilZLC ZD HtoiZ.IrFpalAhO'DIt'liimiOihAnzyiliMrawll 8,0 

PAl t*t4 ID Quad 14 iFKHJl AND Ofl-bliWl GlH ATFiy |GDW OutputI 3.® 

RAI IKB 2D Doe l6-lnjwlAKC-M iBvrl 1141* *7Tiy[LiWi0t(tttd] 5.® 

PAItFVU 2D 1kii*lSlni]UEnc||»l|i AND-OKfiilieFtT 5® 

rAllBM ZD HRxIt-lFFfhilllBgHtffMClCeSlhAiTHr 10 

PAl 16(4* 28 Qiwa ID l[wwilhqniarAKII-QfliahAii**_|H 


139012 laaa NATIONAL RALOaleBMfciiTnpi ,$S.aS| 


(4010 
(4CD2 
74CH 
(4018 
74C1D 
74C14 
(*C2D 
J4C3D 
74C3a 
FlC*? 

XiCil 
7*C7a 
74C74 
74CI5 
74q8B 
7*C« 

74CW 

7*11® „ .... _ 

13QQ01 iOflS Me L CM OS Booh lea pg.i 


1 95 

3,96 
1 19 


?*C® 

70107 

74C15t 

7013* 

7*Cig7 

T«ieo 

7411161 

74Clt2 

70163 

70164 
70173 
7017* 
701® 
70192 
701® 
701® 


70221 

7 * 1:20 

7020 

7 * 1:373 

7 * 1:374 

741:901 

74Cg08 

7*C9® 

741:911 

7091? 

74C1U6 

70917 

7401?; 

7*C«3 

74C925 

74CS76 

BOA 

Boeg? 


.39 

a.® 

t® 

1.19 

t.® 

4.0 

*93 


fs.ssl 


TLSne? I 
Tld( 3CP I 
11-D74CN II 
ILWICP f 
T 1 .CCCX I 
TUHICN II 
IMKICIt I 
IH3C7I1 
|.M»4H 
LMSffiH 
LW3071> 8 


LWJ09X 

1.M31CHIM i 

LMSIlOt I 

I M31ZI1 

lM3m 

IH817K 

IMJItCK I 

IM819N 14 

LM82DK'5 

LMiMK-i; 

LW12(H('15 

Litt29T3 

LUlZUT-l? 

LM879riS 

LIU23K 

LM32*N 14 

LNtMTT 

l.MJSIM 

LWJ39K 14 

IU 31 HIK -5 

Ltf34DK 12 


LINEAR 


ll*34nll-15 

1 M10I-5 

iM3WT-i; 

LMHflT-15 

LM84BN 

I.H356K 

LF®5N 

mm 

1.M870N 

LM173h 

I.I4177K 

LM^N 

IWlfllN 

LM862N 

IH8R4N 


8 1 1C 

14 *0 
14 3® 


TL4e*W 
TLlWtf 
NE516A 
N25Z9A 
NlillV 
NE536H 
NES4P1H 
MtVJN 
W®6A 
N£®bV 
LUSSEA 
KI564N 
LH 565*1 
LMSHGN 
LMM79 


14 UD 

14 1 79 

I ifl 

II z® 

I 11& 
14 4.® 
14 2 93 
■ 2.95 

6® 

4 ® 

I* 2 9$ 
I* ! ® 
I ® 

1* .19 

It 2® 

1 * 1 19 
t 1 49 
i .13 


(IE570W 

L«7t3CN 

I.MTQBN 

kUnilfl 

IU71TN 

1.MT23H 

LU711N 

LM739N 

IM7*1De 

lJifl747N 

lUf*bN 

LHlllDN 

l.M 1*5601 

LMI4BB7J 

1.M 1*3971 

l,U1*99N 

LMliBDON 

1.HJ6J19N 

LMI6KN 

1.WKW2T 

L.M3169N 

I HWnON 

LM3®5C1I 

I.U3®9N 

lfl3914N 

LM3ei5N 

I.HSaiBN 

aciTOSM 

l4C*i511te 


18 3.® 
I 1 19 

14 49 


14 1 DC 

1 * 1 ® 

8 S 


1 * 


14 1 .® 
11 1.49 
i| 1® 
1 * IM 
1 49 

11 I 58 
14 59 

I 1.19 
B .» 
11 J49 
IB 3.49 
tl 349 

14 T.2S 
I 1.® 
14 3.® 

iMiiDpnN i 119 

LM136DDN 11 1.19 

LA^iML 


isaz Not. Linear Osia Book iik 2 pgs.i .$11 
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Circle 244 on inquiry card. 







































































































Portable Speakers For 
“Walkman” Style Stereos 


KEYBOARDS — POWER SUPPLIES 


fmn 


Portable Slereo Speakers with Carrying Case 

-BhMrrg, Foagirm nr any wtaJda acfIvityH lUBt iriug 
th«G portable etereo Edeakars »ntd your staraa and you and your 
frlinda c*n eoJnSv yOur rawortK ipp«a rapnflduc'pd Uy tthrtP lull rpngp 
epeakarB. Greal lur motar n»nH. the b*Klv uf ivi yow ear. Thay 
|uBl3lb9.«KlmeaBure%%-Hx4^-Wk21-Q.miaunltuB«3' 

i£ ^-‘ -^ i-.j— 


_ _ _ I p 5 M, nannel Spwkpr lysipm IncNwhe 

bpD epeakwe. a carrying case, auxtliary BdeaAer ccnnsctor cebla. 
•nd algitpJ unnpctor cable. AA^' ballpn«ii-. Cpn be uppd eilb 

txilb portable aieiecn MKiwn beipw. and is compatlbl* with moit 
nirnl-pcrlabte ataree caaseltea and FM ilereo unlla. 

PartNo-TSU^Oia...$29.S5 

AUa-a B AA Akel kne Batteries.B lar S7.30 


Stereo 

Cassette Player 

with FM Stereo Tuner Peck 
> Lightweight Headphones 

• DrP2i'Metal/Normal 
Tape Selector 

* Anil Rolling Mechanism 

f EArUREE: * BUm ^^a^Ty^^^g caa 
ligihhpaighi hapdohanpA FM ilprab Luntf pack A Jnaltiicliari manuai 
* Tdlklma * Tana BetacHur > CiOZI Malal/Normal lap€ aulactcr' LEO 
oparatloit indicator ■ Butlt^rrl micrp^ihunv ■ StupJuJtCt. play. 
pflwindhpnpiN. EaPt IbiwprtlJiiva. tppaJrpaib aatactcp lunciwna « Vbl. 
ccntfdl «Ell. powar inpul jack * HaaPphdfiB lack ■ AuIemIoo 
mPEhantBm labulB ott playw when tape ands] ■ Anti^roHlnif 
maciipnierti ipfpvpnip acund rfptfi qulvpiiina wN# walking. Jogging, 
ale.) * Watgbl: U bi. * Raqulna 4 AA ballw^ twi inckHMQ * Slie: 

44 <K 

Modal TWF-802 .S69.95 

AMa -4 AAAttaHneBalMrics. 4 n 3 . 9 S 



A 


CREDIT CARD 
AM/FM RADIO 

World's Thinnest 
Stereo Hi-Fi 

Thki la • ppitfcitabla AM/FM alarae tAdla iiHEh a ioldini] alerod hflaC- 
phona. II walgha |i™i S oz. and nwaaurm 4|t'L r 21'W k U'Th*. 
Camn Hnuriatv wUh pad*d, bMdp^nvt and hmctphiinp bppa. IMap 
two AAA bptfarlpa InchtdPdj 

Part No. tCR B09.$29.95 each 



JOYSTICKS 

JTTjJ Sir linear 

Taper Peti 




iLM. 


^.95 


S4,75 


jfC^B WKiaiVkliiCart- 

JMSK iHciurM imltorUiCaw W 35 

JS KNOB Kfioh lor JS5K,1Q0Kp150K.19B Oa. 

JVC KNOB Knob tor JVC-40.S.eBea. 


ATARI PADDLES 

JSP(2)....$4.95pair 


n‘H 


2r'La3M''Wi1Jia"ti| 


Un Ajit-Wr iit- 


31..3^ R iy»»H 


Brtmywa lyH 







0ATftNETIC5 T3-KET KEYSOAnD (ASCIIJ 


Appfe Compatitte 

M] rj-lUiy twiUpBrit h ‘ 


_EJlbY ITfflMHd ilH MH574(1 lEE/N MeMu Ebip Jk 

1 T^kir mmfk: kpfpid, tPtT ppUag, 24-^ idga at* t 

Pin No. kB?S1 iRiDTtntrTd™].S49.95 each 


MICFte SWITCH aS-KET KETSOAftB 


I mfHHinr AMIIIenil Kiy FMi ht Curiv ii 

Part No asset a-1 


+'5V{ig Mata Niytiurd 

S29.9Siach 


STACKPOLE 6Z-XEY KEYBOARO 

5r5T in 


Plrt He. K-G2 im ite u EjiEUiunii 


S34.95 lich 


KI-TEK t4-K£r NUMERIC KETPAD 

*WT iwHtiihiD ckutrui pay kfefCipt. witl 
pIflM ctnal bunt 

Run Mu. K-n 


I HFIM K-» Kiybaira Jibml MaunM m 
. Se.aS BMh 


ALPS Z9-KEY CALCULATOR KEY BOAR 0 

FHMm M* f-pnlMa liKkiiM lAd mteb. pp t-paittaa netl. aiM m 2 .jiatiiH utttfibat. 
Khantcd mr uriicMtig. ».pH idtt (ird t iakirtl u . rw-firi MaM. 

PurtNa. KBZ9704a [FHaDirE-iiEMHunt. . S4,95eflcli 


POWER SUPPLY -i- SyOC @ T AMP AEGU LATER 

BWPM-rSWicr "■ ■ ■ ... 

CHI. G11.. 1 fl 

Perl No. psattg* 


rranucrrivr T*tb 


Ite.aseich 


POWER SUPPLY 4 5VBC @ 3 AMP HESULATED OMtM 

Mttut: I15VAC. 4T-44nilr Sutpil UVtC AdlinaH #3 w. IVK »3.i imp. Mtubii*cw- 
nat Mil. Ugipll t MMU. 1HV W. SMV p-F - F PMHAtnv lltiiMn III lUBBlitMi. S\m. 4.' 'W t 
-J. a t r* 1l‘ 'll - -1 I fca. BMi Otmt mcMM. 

PsfTWe.QPS-1.Szg.SSHClii 


POWER SUPPLY 4^SVBC @> T.O AMP. TZVDC @ 1.5 AMP SWITCNIHG 

IWPM' IDVAC, ta-tWz a^iwrnftmK. »iHi « t S tma ftrntm /jmmf *hM aPKtiwII- 
dbn (1 le/zswACt. Dutpur- HQi;« t.& h)*. i zvue e i.«imp. i n. me pm bug. 11«’‘ir i 

IZK 'I m. i Ml. 

PartNc.PSBUVO .HB.SSeach 


POWER SUPPLY 4-Chiniiel SurtlchFns; - Apple C9nip«tlblG 


_±0.114 Hlp^- KmV p.p Uhl rag.- DHrEumiil etatKllBn Ad|: » mtln otif- 

pMtm. e-a«ii i-rrm 14-iim'n m i%fc 

PifI No. FCS-EOAA SB9.Meach 


POWER SUPPLY AdiustabM Switching 4-Z4V0C te 5 Amps 

API 4.2«^«. tm «r)A. ewe 9VK if 4.IA. HWC l.U. llUIlC tAl.U. fivnc 

ep .H OwnollHi rknlactlan InpM’ IlIVAC wmIpu iiifaHi Jtniy. |. 1IU i 

4.!aTf 1 5.15-H Wl l.ZG Ibt. 

JE324Klt STS.SSeich 

JEi;4AAtt-i«iATBb4 S9a 95 oach 


- JUMPER AND CABLE ASSEMBUES 

STANDARD OIP JUMPERS 




aw>i« 


STANDARD OSZS SEHISS CABLES 

you <Mi [idw one 4 iH S ctiiiwccon wptti nil 
(imlf hwiiwy Kt m ip«iii Pi«*» Ittan 

our xlindird till ubia In 4 looi Ingthi Call today. 
griUJOABDCAaL^ 


IM35P4 4 hK 1 ativ $7.95 

l»H*4 4 taer 1 DRK B.49 

D1»J'.4.P 4 law Z 13.49 

a lilt loezsFn 09755 13.75 

pe3S54 5 a fact 2 09255 13.95 


I 


TV GAME SWITCH 

Used on Atari. Coemet 
Ically blemished. 100% 
tuncllonal. 

TGS-1 ...$2.95ea. 


BOOKS 

NAtlONAI. SEHIOOHDUCTOn - INT^neiL - IHTEL 

30001 Naliorat CM06 Data e«i* J1H9t.. W.B5 

leag pagaai 74C. GEMOOG. and A/b Convflrlwa 

30001 NatliHval InUifaca Dala BbblL | lOBOD. !£■» 

J704 pagai) DF. DSeoDD. 953000, DSSrOO, ale. 

30003 NAlibfyilLlMaiDalaBfMknMZI tues 

(1975 jUDMt LM. LF, ADC. CMC. LM SarUi 

30005 Naltanal TTL Lagla Dala Bt«k (tWI}. U.VG 

(S?4 pig«ii 740a.LS.UH.5. and DM0CKEI 5«rw^ 

3000S Above {3) 30D01,3,5 as set .. S24.9S 

30DC1B HallatulMafnnryDatf enli riOBOl t«.95 

1454 Eiagaei RAMs. floMa. PIROMa, EPnoua Saflaa 
3«ng Inlarall Data BAirk t19Bi3|! .$a.BS 

[1555 pag&Gj CUmgletB line. 

»0i 9 NBlIoftal Aud WAadkc Handtwak [IBSDt..$E.9B 

1240 psg»| FbaUmp*. Ah*, FM A FM Slweo. POwtr Ampa 
30011 Haihpnal LfmarAiiolkiatlen HandbaoillHOJ t1B.95 

|730 oagnal AppUi:wtib4i Mniaa. Unaar eihv/a. ate- 
XH1Z Nalinnat PAL Dale BaakdiSZ; t$.05 

bsgeal Dala 5lD«al. PAL daaFon 

XKlia 23100 ^l4euk[1083|i tl.3S 

l&n pagesJ Mic.ropf'oceaacirs and Supoofl Ghtpa 
OtOOOO Mai Cafinhinanl Dali Boak (IBflli I14.B5 

I140S pg.l FuN data BOaeis for InIsE'a producls Jncl. mam. 
davicaa. microproc.. (wiph. A ■hd.Mirl. pidducit 
ZDSfilQ tinlaJPatlpbaritaul^HiniOMK>h<19Sn . tV.OS 

J52B pagaB) Full dala stveala. 
paflp4i»r«J dwieg COmpBiWiilB 


Universal ^^Cemptiler Keybeird Enclosures 

' DTE" Bum Desk-Tni] EnclDfkitn 
kta [Mlttant hr easy mediiu- 
, B»". HlBUihiiljih UKurmWad 

and ttmm m macM brtwn iMab 
SBdmo rEtt/ trtrtlorn Oiiial lor umca/ 
‘ n(Bpgn«ii[i{xn3‘Tv/intl. P3fia>i .060* 
UKk Bhiin. BliHliM lyps IZKI llnlsh Igoid Iml 
/iT cnkal Ifk Ml diim hUi^ian medmcaMB 
VHntadtBctEHlEvniBfMkirQnitTHllt^qnCT 
\ HigJd unaimsBen praddn unBrnltiif amJlciilHns 
-4.54-/ AMiTfAly iqliUCllMi inditOAO 

DTE-S Pa net Width 7.5'.S24.96 

DTE-11 Panel Width 10.13'.S27,9S 

DTE-14 Panel Width 13.5' . . .. S29,9E 

DTE-20 Panel Width 10.25' .. . .$34.95 



Ult: 

L DTE 

V 


BUG BOK^** — » hvattldUBl CDmiJPrlrwnti 
* store* 60 B-pini uf 3014- 04 lepln DIP* ■ Bug rugs 
aol Ijieludad * Clear ptasUc cby*r illd** 8 IdCKB 
*Ccvaf markad winumbara 1-30 ■ CompgrlmBni 
aiw: 1' *5.75' k i* deep * B<w alz*:4.B' it3.3' k.6■ 
' Wilghl. 1.75 ez. 

BUG BOK^W 

maasfl-_a[Miiy ccHof wdr iBl BUf*. iRt Rad, W 
Cn PRICE 


^TM 


fyni&d, |Y| BMiiwv 
PmI hJgJCpIqf Cpdp 


BUG BOX 
STORAGE 
SYSTEMS 

euc cAoe"™ leocjui 



00X410- 


rA& 


BUQ CADE^“ — 12 locatHma alore BugBonia. 
Big Bull BoiH Of Dug fray* ■ ModuLer and m- 
iBffPPking *Hgiiry duly IfUacllw) melded plaatic 
• Each ■CAffo has Q illp-ofi rdufions * 2 tagan par 
pkg. tCage Biza: * 1' k 3-7«^ - 4 color? 

ivgJIabHg - pMzae loeciFy color coda [B] aiuo. (Fly 
«ed. (Wt Wlilia. IV| Yalte* 

Pari MoiColareoda_ Prica 


BCC-D01 ( } i Cagn (B ioC i«,l $11.9G/pkg. 


BUG TRAYTW — Stor« kn Dug Cage 
pJastlc ■ Ttwaa styip*: Open (| cotnoMim-- 
4.B' k .51; Vekllcaf(S carnparlmanla .5' 14.0' 
ii>d HorJionlal JB ceenpaDmente .4' x 3.05' 
* Ideal lor (OOl*. li#Tdur*ra, compocianla, flc 
size. iJS' K 505" X .0' ■ Black coM Only 
PART MQ. DeeCHJFTIQW 


k.e-); 

II B-1 

*Tr*y 


fTyi4Xi1 Hortzootal Bug Tray 
BTV4H1 vertical Mg Tray 
BTODOI DpanBiagTiay 
BTX4K3 1 al iKh Bug Tray (3^ 


.ii.ee 
1,S5 
1« 


LSI BIG BUG BOX™ IteMned la elore 

larga IC's, RaalalHra. Capacil«e and QlodB** (MmmI- 
gdTniO Ihiit Oonipirlmunts mapSuTlog 1 ' i 4.15' k 
S" deap ■ Thioo MerUcal and inr## horlromal 
dhldaM Inchtdad > Dug Ruga no* rncItKMI > Box 
ittr 4.i' ■ 3.3' I .B' • Wolghv 1-75 » 

LSI BIG BUG sox™ 

Pleaaa aSwtHy CdlO* CwM fW Slue. |W| Red, [Wy 
VUMIa. [V) Yellow 
PAHT MOJCOLOR CODE 


1 I 3La 

ia zs-Ti 


Sas. 


BACK PACK™ — E«1i-aidhaglva laPala For tha 
back cH iCa ■ Snow* asAci inlernal logic In relalion 
to C pins ■ 532 labekf m «adi packaga (Includinfl 
eevHAi black labolHj > 5ach oackaga torfi. 14. ie 
24. 2fi ATid 4Q'pln ICa * Qonilw pachADB Ineludaa 
I.eaa labals rcr TTL and CMOS !Ca 
« Hlcroprocwaor packaflt coutaJni 744 libeM 
P4!U!t - 


BPT.0i2 

BPC-ai2 

epM-ei2 

apu.pi2 


■7.« 

IkVS 

14.W 

2,95 


★ ★ ★ BUG BOX SYSTEMS INTRODUCTORY SPECIAL * * * 

Vaw^Mcf: tuilp W ■rt-tatts. UMai 3-lig CatH (11 IboMb]. Hnsfieim: 3431 B*| Buy Im. 1 Awtientil lu|rn|. 
l-apik Bkfl Traf; l-Millcit lag Tm; I eicM«t Itw Bvi U rvgiiU Buy Btiti: I BKkiyi Bug Key Ibt III 54 Bug 5*in: t 
packigi eiuf Ltirili riD9 tKiy. CbIw' lag Ibka iii4 C»gai - BM. Buy Trtya - BIkI. 

5P-BUG Regular (Retail value B».4$y... .Sale Price $49.95 

SP-SUG-AS Anti Static (HiiiiiwiuaBeTAiii. .. Se/e Price $58.95 


SID.PO Minimum Order — U.S. Funds Only 
California Residantfl Add 5%% Salas Tax 
Shipping — Arid S% plus $1.50 Insurance 
Send SJI.SiE. ior Monthly Sates fty^l 



Spec Sheats — 20c each 
Sond $1.00 Postage for your 
FR^E T9S3 JAMECO CATALOG 
Prices Subject to Change 

I® 


ameco 


ELECTRONICS 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
5/93 PHONE ORDERS WELCOME — (415} S92S097 Tehx: 176043 



8K, 16K, 32K, 64K 
EPROM Programmer 



BUG RUQ^** — SEilic ClUebwtte pfotecHon lor 
CMOS and MOSFEt ifevicea - Piu-tul tn dlmen- 
kkina Di GUG BO* (T t 36-] 

Part Ns. Oaioriplitin Pilca 

BUG TAGS™ — SwP-nJhMiva. a«»v-io-raad 
label* lot mpiking Bug Bax end LSI Big Bug 5x>ii 
-Moal psouiii ccmpiinatita 

PART MO. DESCWmiON QTT. PRICE 

aRa-ODS 3D Ipam mdanglai!« Ssg Sei tt.ta 

EB pume e ropm IW LSJ Slg Bog Box t.9* 

HTT.20D TTL SOO _¥4.Bi 

BTC-W CMOS 2W 

CAGE KEEPER^** — Pm* cslumn ut Bug 
acuiMi in Bog Ceg* Fiiee 

BTK 2M LS ScbolUy Si 

BTS-2(H soaclal SOD 4.iD 

CKP-ne 5 Inch MJWpAg. 

CK.P4)1I) 10 (neb . i.iWpko. 

BTM-aflQ Miier ODO 13.B3 

MORE aCG TAGS aVaILABLEJ 


2708,2715,2752 & 2754 EPROM Programmer 

JE6&4 EPROM PROGRAMMER 

5K TO 64K EPROMS - 24 AND 28 PIN PACKAGES 

Seil-CDnlalnad — haqulr*! Ke AddUMnal Syilama fur OperaII«i 

' nragrtm, viadilii. ind Bhacki Isr Mtpirhr aruBd Eraoili * EmuUfei PSiyM? 
M Ennux * unlit CuBipultr irtttrlhik lb tdkiu/pfDgm lanUiig * Ln4i 4«lf 

Inta MW inr luTvWri] ■ dunyn m lu BkM by ' Itadi 6AM him m 

EFHDM > CampirBi EraDMi 1 h EanlBiir dintnaeii - Cuka EnUMi * f amr ta^ 
BUl: ytSVAC. BDMi. 'U 1DW ponr aBMuflinlaA > Ejadbtun: UutW-ibWAqaM. 

ainaU mfwMt* mflOMi bwa aM powi * SUr: lS-S7|rL a i 
31^ -11 'vn s ikita 

J£664-A EPROM Pragimifisr ... $99S.OO 

_ AaarfnJilBl I l-i^Jfc JM1B4 Uqfluail 

JEE55 - RS23ZC INTFRFAi:E UPTIUN - Tha JCwnsiSK iniHilhin 

□pwn Mwrtartci rumpuABi acodiS lO' de JEfi64's RAU .BuMtU' sullwan wirnian In 
BASK PWHM iw IRS-BiT* UnW I LtvN H Cr^uikr BWud nla 6dOD ntnC 
Lath B bH ' add pp% ^ hili 1 Opiiwi nvi Up mIbiKH k mbw comiwlan 

JE664-4 RS tmt* ptny a^jEsee upimn S1195. flO 

_iMMraMBe and rmwl IIucHjcim JMItA HMulai_ 

EPflOM JUMPER MODULES — TheJEtea i JuMHliUDbifLE (FarHMii 
ly WnulPi m 1 plug-m Mecula Ihal pfl-«4fiJE6G4 IW prugw piogrEmmina puiui in 
IIm EPUDM * mnlTyurnl CPflOU l«kAl UflilBCIInni l&l BiM J^allinllli ^HQU 

Pan 

Np EPBOW EPROM MANUFACTUBEh PBICE 

JMDU E7DB AMS.klBlarfflJHiWtyl.Intal.TI tl4115 

JU1SA 7715.(1457315 Inlitl.lUiilBtDli.NBtliinal.NEC.Tl t14f5 

jyi5i rMSZ7i6 WWVQI]. ri |+5,-12.*l2) 114 B5 

JU3EA rM52532 Uauala. Tl (14 119 

JM37B 2732 liUD.hnllH.NEC.iMMM.InM (14.g9 

jyj^c 273 ;a(2iv» Fmnu.mifi 

JU54A HCU«B7G4. 

MCUSeLTA* UAP«lz |t4 » 

jyB41l E7B4 Hitil .(14 35 

JMWe IMSlSea n(14 -65 

t s^* Floppy Disk Drive 

g ii' - Single-SEdad 

1 ^ a 77 Tracks 

t yBW • 400/BOOK Bytes 

Capantty 

* lotJu stry Standard 

bw FDOIlXMl B' FhMpy OJak Drlie JlnduHnr Brnmarm laeluraa 
pMgla tt dbvfaJe denalty. HHcrdtng niodB: fkl elngls. MF=M drwUe 
deiMlty Transrar rala: 2MK bHUiw. aingM duuiily; bQOK blleraac. 
double danally. Thra FDQllXsa la ibseluned lit work wilh ilv aingle 
ikW vbH Mbiuwr IBM DlakaLta I, or eg. diak canfldoa. Power 
1 liVAt« 504»Hi, 4- 24V1X:« t.7*r7i(Ta mik.. + BVDG « l:2amp9 
max. Unit aa cHclurad abova (does net liKlude caaa. prmar aupnly, ^ 
cpblBk). Slur 5.55-W k 14'L X 4.5'H. Waigtn 12 tbs hiol. Wcig. 
manual. 

Pin yo. Pilee 

FDD 100-H Bu y 1 fnr.. . , , S269.9S each 

FDD100-B Bury 2 fof ..$059.95 each 

FDDIOO-B Buy 10 for.S249.95 each 

EVa’ Mini-Floppy Disk Drive 

FDR THB-BO MODEL I (ImlUBln Slintfantt 
Pufiirea iluflle br douhla dMiliy HecordlFg- 
moda: FM Unt^a. WFM rtouWa d«tjUy. Pm»ar: 

+ iaVDC (saeihlJ&An»ax . +5VDC|±0.25V) 

0.5A mkx. Unll u ei4c. al nghi (doBa ncl Incl. 
case, power luppljr. cabla^. 30^. d.alA bpak 
liHd. WL 3H Ibe. ^a: 5M-W x I'D x 3^ hi. 

Pan Ha. IJmrMd OuaefJIyl PHca 

FD200. .$179.95 " 

SingleaidwL 4C tracke,^ ZSSK bylaa capaclly 

FD2S0 . ..$199.95 

Oaubfe-aidad. 3G Iraclia. 43BX b^aa eagacllv 


EXPAND YOUR MEMORY 


TRS-aOto 16K, 32K, or ASK 

"Modfll 1 » From 4K to tGK flequiras Jl) Dna Kll 

MddBi 3 = Ffwii 4K IB m Requbrii 0) ThrBi KtH 

Cffliir - Frwn 4K ts tflK Requktil jl) Rub KI 

'-Modil 1 iwMippAd aih Eipirtikni Baard up ■ 4IK Twd Ulti Bwikfd' 

^ Dm BH Bpqulndl Iw ndh iK ■! lipMtlia - 

TRS-15K3 ’lODii ior Color l^odel III . $17.95 
TRS-lBKl * 2 M( 1 S tor Model I (10-91 


TR&'BO Color 32K or 54K CaovRr$lGR Kit 


Kll cemea complatfl wllb S each 4lB<*-2 [200T»ft5 (MK dynamic FWMp 
and HMirerskin thwumfiPtadon Cunuarli TflS-80 ootar turrifiMLaTP 
wUh D and E ckcuil bru^k. end all new cnlar computefa !□ 32K. 
MInbr [UUidllibatlCiAt Pl 32K mambty Will allbw the uaa or all S4K o( 
thadmumlc; HAM providing you Have a FLEX DOSoparatlnQeyeteui. 

TRS-64K2 ...$54,95 


C 


Sprite-style Fan 

• 36cfrn Iree sir delivery 

* 3.125’- sg. k 1.665" depth 

* 10 yrs, cont. duly et 20*“ 

• n^sQ^eoHz 

PWS2i07U * 9 3 

‘PWS2107FN-W . $14.95 ea. 




Muffin-style Fan 

• 10t5c.(Tti iree air dellvary 

- 4.es" sq. X 1.50” depi h. 7 p™? 

• 10 yra. cent, duty al 20 ’’C 

• Impedance protected.amhJents lo 70'C 

• navsousoHf i4W wt. i? oz. 


MU2A1-U 

■MU2A-1N 


$9.95 ea 
$14.95 ea. 


Mustek DC/DC Converter 
■hS VOLTS TO-9 VOLTS 

input: +9Y. Oulpul: -9V (Teoulated] 0 55rnA 
Prlnlisd cHmult mouniltig. SpadllnttlTuia inul. 

□C10 .$2.95 ea. or 2/ $4.95 > 


Circle 244 on inquiry card. 


BYTE May 1963 57S 













































































































LAIMUNC£D 

COMPUTER 
[PRODUCTS 


MICROPROCESSORS 


16K Apple" Ramcard 



LIST 195 
ACP 

95 


*59 


• Full 1 yearwamanty 
• Top quality — gold fingers 
• Expand AppFe II 4 flK to 64 K 
Compatible with Z SO Softcard" 

NEW FROM COEK 

App ]0 Ite Compattble Extended BO Column TEXT Ca^d 
List S1SS 00 ACP S149.00 


32K STATIC RAM 

iwAmn 



16K4MH2 Kll 
19^ 4 MHz AXT 
Kit 

• 32K 4 MHl AUT 
BARE BOARD 
Bare Bdw/all parts IflEarriGm. 99.35 


UtlS 

Z1I41'S 

S15S.95 

-, 5 a as 217 .B& 

• 339 00 
30.95 


REPEAT OF SELL OUT 
so Kbt UniiicadMl Keytoanl 


Tint it a new key lemvIntF KnyboarU 
rnsnufaqlurert tjy s miJorihanutBalurar 
it te uncedfld with SPST keyn tinal- 
FRCHed tb Any PC taonrd. Solid moidad 
pbsiic ti‘’x4" bau 


llnuicoried 
Kty Pad 

IS h«y Knypadwllh 
MO kevB. ind ls.5. 
iHlufn.HJH 3 ondtJ. 


% 


UV “EPROM” 

ERASER 

Model 
DE^ 
$ 89.95 



Model &S2T 


Htotas 4 EPftOfcrs 
al A lime. 
S32S.OO 


16K Memory 
Expansion Kits 

for Apple/TRS -80 

Sues4115 TBK 

sotyasQnfi O 

Bpeclly ovrifHjlar 4^ I 

CAa FOR VOLUME PFIlCING 


CORCOM FILHR 

Popular 
!■ . CORCOM 

W # Filter 


a 

CampanUs Lliw Card Add 


Astec RF Modulator 

-1^ - for 

COLOR 

0/W 

P/N 1082 CfMnncI 3 or 4 Sfi.96 


AMO MODEM 1 C 

AM 7910 
ISOOBaud 
5 Volts 

Special ACP Price^9y* 


64K CMOS 



INTEL 




Super Fast! 

Super 
Low Power! 

Part No 2147.$1.95 ea. 


STEPPER MOTOR 


Operalea by aoplying 
12VDC Xl Ortft direc- 
Uon and tbsn ravers- 
Ing [nolafitv tor acuara 
wave! Uses 12VDC. 
CkKh Wi» Rolalian, 
Raled 3 PPM Mi 4 
P.P.S, with ■ 5 degree 
stappiTH} angle. 

10 for $34.95 



RSZ32 SlfiNAUESHR 

COEX RS 2 a 2 
Line Tester 
' in Led IndlcBiUra 

pn^‘ 24 “ 

Oltisf Sivles Abo AvRilabt» 


INTEL CODEC 1 C 

P/W 2910 A 
For Digital 
Voice 

* 9 ".. 

For RNer 2A 14.95 ««. 




SURGE 

SUPPRESSOR 

“SurgeonicG^" 

Power Sentry 

15 Amps 250 Volts 
[ranaienl supupr^islon 

*39" 


CONNECTORS 


DB25S Farnaki 

Hood 

Strl will Hood. Sale 
ezt 44 Sirr. kim 
43/88. B/T. MOT 
Bfl/lOO S'lOO Connoctw W/W 
SO/100 SM 00 Coonectof S/7 


$3 25 

are 

1 25 

rsD 

2.95 

B 50 

4.95 

aw 


PARALLEL ALPHA NUMERIC 
PRINTER 


Rki 

1 D Column ptidterponii 15 puioericaicoiLjrnrtiplu^J 
CQluiTins which have math, alpha and other nolationa. 
Each wheel tiSs 12 poeiliofie with position 12 blank. 
P!o«.iiion 11 on numericaJ ccilumns have decimal pomr or#. Utilizes ^ 75 " 
wide adding machine tape and a duai color ink ribbon, input data parallel 
Wilh lour b<t BCD corhf^iolor Cine all (Schematic provide. PrinJ rslev 3 lines 
per second. Operating voltage 22 - 2 aVDC with typical cycte time o! 
3 d 0 mS. Stic "W jc 3 ^"H K New $ 9.95 ea. 3/$27 


Es.oe 0 Doe-i fT 4 9 $ 

».[» zeoi »90 

905 » 0 iA t 4 , 9 S 

11.K WOOJL 4»9« 


F* [3050 

■596 


9 ^» 

2 ^ 


960 PA 

lfr«j 

ion 

ITB 

IM 5 i(» 


ooeoA 

4 JfS 

W» 

n n 

B 0 a 5 

1 *« 

S 0 OO 9 

■a.ae 


1 

RAMS 1 

61 l 6 / 2 Cie $7 9 b 

2147 S 5 99 

B 2 S 4 - 64 K 

595 

411 

5.99 

4116-2 

t 99 

414 

4.99 

4116-2 0/12 96 

ITOI 

99 

2101 

3 B 9 

1103 

99 

2102 

,79 

4027 

4 ^ 

21 LJQ 2^2 

t 49 

4044 

3.99 

21 tJJ 2 ^ 

129 

4 QS 0 

4,09 

2111 

a .40 

4060 

469 

2112 

349 

4096 

3 B 9 

2114 

1.99 

4 TlS 

1.49 

2 n 4 L -2 

3,25 

4200 

795 

2114 L -1 

229 

4462 

t. 9 & 

2125 

6,99 

5380 

400 


■ SUPPORT 


eewjp 1*96 
eme i*S 5 
903 a 1 ZS 6 
eOrSN 34.96 
1766 49.95 

1744 495 

seoe atLin 
aoei 49.95 
esDDO rzaes 




is.as 

5.30 

5 .30 
e. 5 Q 
S.50 

19.96 
ZaDA4)MA 27 96 
ZSCkStO 24 * 
290A-6IO 2996 


MOS PROMS 


2704 ( 8 Kx 8 tT 6 
£ 73 ai 4 KK 9 lT 6 
Z71IV25TB.BV 
tacustre 
TlW337ia 5V. «2V 
27&fl, fiv, (450(13) 


r* 

17 95 

aso 


2 hMi 4 S(xiS) ifi.n 
? 70 ei 66 Q(iSO 626 
17024 6.75 

MM5203AO 94S0 
MM6SO40 985 


HFTECH 


»i^inE tsmfHw i«Mi 
KO-DUnWlMI 1 Cfi 
»i3 4IHi10VILPwr I4« 
WCMW^rDXKXSMMliti 
VCMMTlDUllll BYffiW 1 m 
ieuMrs044iiBi:>tinii 
irn.4i»-4Mwtw!pv }4ts 
Tfrn 

linii DiDiwriiwv iGH 


mt 

■ mtn.DShxm 

ihiri».4iapiiiMiv 


fnXWDiqittV 


tm KiifliHMt 

imiwct 

MIA Wit IP Haq Oh 

•iKiyuwKA 
uaiLiiiit 
iieauiiit 
Mitl b Iii4 


! 1 « 


935 

IM 

■K4QI71 ltd 799 

LhlS«GVC0 115 

FHUn Bmw 52S 
nr^dv.ifi 33i 

ArsidOrtviNii ns 

41519144/1113 IS. 14V1 S3S 
AVSIOlWIMSiSVI US 
iiwi^ rsa 

lUMlh 115 

see 
w« 
■■« 
14 35 


SSSSUIIIT 
tATieAwni 
WCI4411 
(7D9 
nio 140 Wl 
T» 

Ills MBIIHI 


115 


fcio-nia 

4 v 5 - 3 d(tt 

WMSt4|lUt 


itH 
ISIS 
lira 
II ts 


SOCKETS 


LOW PROFILL 
SOCKETS rriNI 



1-24 

K-4S 

so-tod 

0pinLP 

10 

16 

H 

14 [Ml LF 

20 

19 

.16 

16 pm LP 

22 

21 

20 

iBpmLP 

29 

28 

27 

SOpmLP 

34 

32 

30 

22t]m LP 

29 

27 

24 

24 pm LP 

38 

37 

36 

aSpmLP 

45 

44 

43 

4i:i^nLP 

00 

5® 

ea 


3L WIREWHAP 
SOCKETS (GOUL) 


if 


6 Pi»' ww 

56 

64 

49 

to pin WW ITmt 

.es 

B3 

ea 

[4 pin WW 

..re 

73 

67 

Ibpjn ww 

00 

rt 

70 

ispmww 

B& 

BO 

81 

20pliiWW 

1.T5 

1.06 

09 

22ptnWW 

t.45 

1 35 

123 

24pmvvw 

135 

128 

t 14 

2Spm WW 

1 go 

1 63 

1 38 

40pmww 

220 

296 

1 


74 S 00 


DIP 

SWITCHES 


2PMiilon 
4 Position 
fi Poailion 
G Pq^tllon 


$ 99 

t.T9 



MUFFIN^ FAN 

The dfipendshle, low 
cost, largest sailing Fan 
f or commefciaJ cooling 
applications 

• lOficUntrM HirdHlrverv 

* 4 W sq.»1 SOT'dftfcb 

Weight i7Di 

SPEGIAl PURCHASE 

iS^ $ 9 . 50 «. 



SUPER 1C CLOSEOUT SPECIALS 


14411 

$7 35 

B571A 

$6.95 

BOeOACPU 

$2 95 

5027 CRT 

19.96 

74LS669 

3/1.99 

SKj2652 

3.95 

2102 RAM 

.76 

2901 

3.96 

MLSdrr 

2/1.99 

0263 

696 

4060 RAM 

1.40 

603® 

3^ 

74LS24t 

2/1 99 

2756 EPFKJM 

2.95 

2732 

695 

MM5320 

599 

B259 

6.9S 

tB02 

S.95 

UPD41D 

298 

9131 RAM 

1.99 

66S1 RAM 

2.^ 

^OdACPU 

4.95 

UPD4it 

2.90 

5MM4402 

S 99 

LM733CN 

3/1 99 

6522 

6 95 

27tffl EPBOW 

a/20,95 

1041S 

4.95 

LM323K 

1* 

6502 CPU 

6.95 

2114 

6/14 SO 

8700 A/D 

2716^ 


7SUDSK 

$5.96 

1JUI1414M 

$1 90 

7400 $ 

10 

7475 * 

38 

74161 $ ESa ■ 

7BM06 

1 40 

LM1458CN/N 

40 

7401 

22 

7476 

34 

74162 

09 

TBM.G 

1 49 

MC148aN 

99 

7402 

22 

7479 

4.60 

741S3 

.87 

LHIOflAH 

2.86 

MC14B9N 

99 

7403 

22 

7460 

49 

74154 

87 

LM300H 

SO 

IM1498M 

89 

7404 

2S 

7462 

95 

741S5 

07 

LM301CN 

35 

LM1658N 

1 50 

7405 

23 

7483 

66 

/4t6e 

130 

LM304H 

1 96 

tJM1620N 

96 

7406 

35 

7405 

65 

741B7 

1 95 

LM305H 

1^ 

LJM1850N 

96 

7407 

36 

7468 

.35 

74170 

t 09 

U4306H 

3 36 

itMiaSSN 

3.10 

7408 

28 

7489 

1 76 

74172 

475 

LM307CN 

29 

UVQIIIN 

t.75 

7409 

23 

7400 

39 

74173 

79 

LMSOeCN 

96 

LM29Q0N 

.99 

7410 

22 

7491 

57 

74174 

08 

LMlOaK 

1 40 

U42901N 

250 

7411 

29 

7492 

45 

74175 

05 

IJM3I0CM 

1.25 

LM2917N 

295 

7412 

20 

7403 

46 

74176 

75 

LM31 tD/CN 

89 

CA3013T 

2 19 

7413 

39 

7494 

69 

74177 

76 

LM3t2H 

1 79 

CASoiei 

1.99 

7414 

59 

7495 

65 

74170 

1 34 

LM3t7T 

1.70 

CA3031T 

3.48 

7418 

29 

7498 

69 

74TB0 

75 

LM31BCN 

1 40 

CA302aT 

2.99 

7417 

29 

7497 

2.00 

74101 

1 75 

LH319WH 

1 29 

CA303ST 

276 

7420 

22 

74100 

290 

74182 

,75 

LM320K-!tX- 

146- 

CA3039T 

1.20 

7451 

35 

74107 

32 

74134 

2.25 

LMSiiOTXX- 

1.39 

CA3046N 

1.29 

7422 

20 

74109 

37 

74105 

2.25 

UM3eOH-XX" 

1 25 

LM3053M 

1.49 

7423 

29 

74116 

1.S5 

74185 

9.96 

LM32^ 

495 

CA3059N 

319 

7425 

29 

74121 

2Q 

74138 

3.90 

tAI324hl 

.96 

CA3080N 

3.19 

7428 

29 

74122 

39 

74190 

1 15 

LM337k 

e.95 

CA3062NI 

4.95 

7427 

25 

74123 

59 

74101 

1 16 

LMSBK 

Q95 

LM30e5N 

1.40 

7429 

45 

74125 

39 

74192 

05 

LM339N 

.95 

CA3080T 

1470 

7430 

23 

74126 

44 

74183 

05 

LM340t<XX* 

176 

CA308TN 

1 69 

7432 

29 

74128 

59 

74194 

85 

LM340TXX" 

125 

CASOeZN 

i.ea 

7437 

25 

74132 

60 

74196 

es 

LM340H-XX* 

125 

04306314 

1,55 

7438 

29 

74136 

75 

74195 

.05 

LM344HI 

1.96 

CA3086N 

80 

7439 

29 

74130 

96 

74197 

85 

I.M348N 

1,20 

0A30e8N 

2.99 

7440 

19 

74141 

79 

74188 

1 39 

IMiaOK 

560 

CA3096M 

3.49 

7441 

79 

74142 

295 

74190 

1.39 

UM35aCN 

93 

CA30B7N 

1.09 

7442 

57 

74143 

2.96 

74321 

1 19 

LM3eON 

1 40 

CA3130T 

1.30 

7443 

65 

74144 

205 

74251 

06 

LM3T2W 

195 

CA3140T 

1 lg 

7444 

05 

7414S 

62 

74273 

1 05 

LM37SM 

376 

CA3l46tl 

2.49 

7446 

79 

74147 

1.96 

74276 

189 

LM377N 

2.76 

CA3160T 

1 19 

7446 

70 

74140 

1,20 

74279 

75 

LM380CN/N 

1 26 

OA3190N 

1.95 

7447 

85 

74150 

1.09 

74283 

1.40 

LM381N 

179 

CA34iav 

.60 

7446 

70 

74151 

67 

74284 

190 

1-M883T 

1.96 

MC3423N 

1 40 

7460 

19 

74162 

67 

74385 

590 

LM3e6N 

1 25 

HC3460N 

3.95 

7451 

.19 

74153 

67 

74200 

1 26 

LMffl7H 

1.40 

SG3524N 

3,95 

7453 

.10 

74t54 

1.10 

742Se 

95 

LMI^DN 

1.96 

CA36aON 

3,39 

7464 

.10 

74165 

78 

7435S 

08 

Nteaiv/T 

3.75 

LMSBOOn 

.59 

7459 

.25 

74158 

78. 

74368 

58 1 

NE555V 

39 

LM3BQ6hl 

1.19 

7400 

23 

74157 

.60 

74357 

68 

NE£5eN 

06 

LW39a9N 

.08 

7478 

20 

74158 

165 

74368 

06 

NCSSlT 

19.05 

LM3914N 

375 

7472 

20 

741B0 

2.40 

74390 

1 4S 

NE565N/H 

125 

LM3915n 

395 

7473 

34 

74160 

68 

74303 

1 90 

Ne506H/V 

NE5S7V/M 

176 

ISO 

LMSOlfiN 

RC4131K 

3.75 

7474 

34 



74490 

t.90 

2.95 


1 





NEsazN 

2.75 

RC4136N 

T.tO 


1 

74LJSOO 



LM702H 

LM709N/H 

199 

39 

RC41S1N 

RC4194TK: 

3,70 

4.05 


■ 





1 74L3Q09 29 

T41jS113$ 43 

74LS245$2.20 ■ 

LM/IONW 

76 

F1C41GSTK 

5.40 

741JS01 

26 

74US114 

4^ 

74LS247 

1 10 ■ 

LM71TWH 

.30 

ULN2001 

125 

74L902 

.28 

74LS122 

56 

74LS24e 

1 10 ■ 

LM71SN 

1,05 

1JLN2D03 

1.50 

74LS03 

.26 

74LS12a 

1.19 

74LS24S 

1 19 ■ 

tM723Nm 

65 

SM7546C1N 

59 

74LS84 

.35 

741JS124 

1.35 

74LS251 

1.«I ■ 

LM733NW 

90 

BN754S1N 

.3B 

74LS06 

.28 

74LS1je 

69 

74L3253 

140 ■ 

LM738M 

1.15 

SN76462N 

40 

74L30B 

28 

74L3126 

.52 

74LS257 

86 ■ 

LM74tCN/H 

33 

SN76463M 

49 

74LSD0 

35 

74UB132 

79 

74LS25B 

93 ■ 

LM74ICN44 

19 

SN76454N 

.49 

741510 

26 

r4L8136 

49 

74L8259 

295 ■ 

LM747WH 

76 

5N75491N 

.m 

741^11 

.30 

74LSi;Xt 

85 

74LS260 

85 ■ 

LM74aMrtti 

m 

SN75492N 

89 1 

74LS12 

33 

74LS133 

.65 

74LS281 

249 H 

LMT80CN 

2.95 

SlJ754i3M 

.89 ' 

74ILS13 

47 

74LB14S 

1.2S 

74L^6B 

^ 1 

LM13tCI« 

1 90 

Shl7&494N 

80 

741314 

.96 

74LS148 

148 

7413273 

1.76 ■ 

MC1330 

196 

TL404CN 

420 

74LS16 

.33 

74L5151 

.70 

744^76 

440 ■ 

MC1350 

1 05 

TL4gacp 

1.95 

74LS20 

28 

74LS153 

79 

74LS27g 

59 ■ 

WC1358 

1 75 



741521 

.33 

74L8154 

178 

74LS203 



74ILS2e .33 74LS156 


74S00$ 

10 

74S124 

389 

743244 $239 

741328 

33 

74LS150 

76 

7413296 

1 T9 

74802 

43 

743133 

54 

74li!51 

t 35 

74LS30 

26 

74LSiea 

1.05 

74LSa24 

1.76 

74303 

46 

743134 

06 

743253 

1 35 

74LS32 

33 

74LS161 

1.1B 

74L3347 

1 95 

74504 

52 

74Sm 

1 15 

74S2S7 

t.29 

74LS33 

.65 

74LSie2 

1,06 

7413346 

1 06 

74305 

52 

T4S136 

1 89 

743350 

T 29 

74L537 

.46 

74L3163 

1.00 

74CS362 

1.10 

74S0a 

40 

743138 

1.319 

743280 

75 

74LS3a 

39 

r4L&ie4 

1 19 

74L^53 

1.10 

74309 

49 

74S139 

t.^ 

74S20O 

2.79 

/4U:40 

28 

7413105 

89 

74LSa63 

149 

74S10 

42 

743140 

73 

743367 

299 

74LS42 

79 

74LSia0 

2.48 

74LS3B6 

00 

74311 

42 

743161 

t.39 

743200 

256 

74L347 

79 

74Lsiea 

1 IS 

741LJS3BB 

00 

74315 

42 

74S1B3 

t,29 

74^73 

119 

741340 

.95 

74LS169 

1.16 

7413387 

89 

74S20 

42 

74S157 

1.29 

74^4 

3.1b 

741361 

.20 

74L3170 

1.00 

74LS368 

00 

74322 

42 

743158 

t29 

743:^7 

276 

74LS54 

.29 

74Lai7a 

89 

7413373 

1.89 

74330 

42 

743180 

279 

743471 

796 

74LJS55 

.29 

74LS174 

.89 

74LS374 

1.08 

74332 

40 

743174 

1 40 

743472 

7.95 

74(376 

.46 

T4t317S 

09 

7413376 

00 

74S3B 1 19 

743175 

1.49 

74S473 

?.96 

74L374 

42 

74LS1B1 

2.20 

7413377 

1.95 

74S40 

.48 

743188 

289 

743474 

996 

74LS75 

.59 

74LS1B0 

1 15 

74LS385 

1.95 

74361 

42 

7*i3lB4 

1 00 

74S475 

9S5 

74LS73 

45 

T4t319t 

i.ts 

74LS3ae 

85 

74S54 

46 

74S1B5 

1 88 

74S570 

3.75 

741376 

46 

74L31SS 

98 

74L3390 

195 

74S65 

48 

743196 

189 

743671 

5.70 

74LS83A 

70 

74LS193 

.96 

74LS38a 

105 

74374 

.59 

743240 

2-75 

743572 

8.95 

74LS85 

t.T9 

74LS194 

1.15 

7413395 

1.70 

74380 

72 

743241 

276 

T4S573 

395 

74LSB6 

46 

74L3196 

95 

7413390 

^35 

74S112 

72 

74B242 

2J98 

743940 

2.90 

741390 

57 

74L3199 

89 

741.S424 

296 

743113 

.72 

74324a 

2.99 

743941 

2.90 

74LSS2 

,76 

74LJST97 

89 

7413686 

1 76 

745114 

72 





74LS8a 

75 

74LS221 

1 15 

74LSB710 

229 


74L3a5 aa 
74L936 * 
74LStOT 45 
74LSta0 45 
74L8tl2 43 


7413240 l.fio atLS* i se 
r4L5242 169 OILS* 163 
74LJB243 1.69 fl1L$97 1.60 

744JS£44 1 49 BlLSBB i <33 

_WLUME PtiCING 

CALL 

TtaFlEE 


4009 

4010 


TOU FREE 

800 - 8 W 30 

miMas-isin 


MillDrdor FO. Gox 17329 Inlit, GA KTI 3 

flitilE 131DBE.EflnRir.l4ilaAiiCAB27ll5 
(7Ht S58'8S1I 

S42IV.TriBMf. AirJo»^CA»I31 
(4081 94G-7G10 


35 

4040 

1 29 

4093 

99 

85 

4041 

1^ 

4094 

2.98 

1 06 

4042 

96 

4098 

229 

25 

4043 

86 

4090 

225 

139 

4044 

85 

14408 t2.Q5 

45 

4045 

1 75 

14409 12.96 

46 

4047 

1 25 

144 TO 12.96 

35 

4D4B 

99 

14412 

12.95 

25 

4049 

45 

14415 

895 

45 

4030 

69 

14410 

496 

1.39 

4061 

t 10 

4501 

30 

1 15 

4052 

1 10 

4502 

1.85 

59 

4058 

1 10 

4503 

69 

t.19 

4055 

3.95 

4506 

695 

89 

4060 

2.95 

4606 

.76 

45 

4069 

955 

4807 

95 

MO 

4000 

1 33 

4508 

376 

T,19 

4060 

76 

4510 

1 10 

1 15 

4009 

35 

4511 

t 10 

20 

4070 

40 

4512 

139 

75 

4071 

35 

4516 

2.76 

25 

4072 

35 

4516 

[ 45 

65 

4078 

35 

4518 

E.30 

85 

4075 

35 

4S20 

196 

t 29 

4076 

1 29 

4556 

4 95 

.45 

4077 

35 

4556 

.90 

325 

4078 

35 

4566 

225 

2.15 

4061 

35 

8OC06 

1.S0 

325 

4062 

35 

0DC97 

1.25 

95 

40B& 

1.B5 
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P rji;w wxaod tD Chaivg# wthirtl! rwjlicA Soms Jloms, 
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^DW\NCED^“ 

b>-CXlMPUTER 

^^DUCTS m 


SIEMEN’S SALE 


Etf3R-Xl 0 Interiane 
Ci:>lQr Tf) Mona I/O Module 
ttPepnortts R^fiplionlel adapt 
PS3S70/Oisvri EniulBlor 
AMDEK Dual 3“ AmcJiSk 
la/ Hrtaclm D3l25&K| 

AST Ma^raplus' Card 
P/M MQ-D64, MK, Sar. Clk 
P/N MG-064SP. adEfI Ser. Par 
P/W Jvlt3-256, 2&&K. Ser, Ok 


Totally cam pa tible 
to Apple Drives. 


You can now purchase Shugarl compatible 
a" Disk Drives below your existirvg 
factory direct pricingl 


P/H HO-2S&SP lidtf [ Ser. Par 1 i 

AST I/O Plus' Card 
P/M l/0-EP,Clki2fSaf. Paj : 
AST Comim Plus' Card 
Pin MGSSeSPC 25EK. dk. P/S 905 
ASTPC Oirt++ Cird 
P/M MD-064, &4K. MOSI. Par i 

CACTUS TECHNOLOGY 
30Q Etaud Direct MiDdym ; 

COBH 

Encendar Card 
Pnolcjtypa Card 
37 Pin "O' ConnOCtOf 
Snap-in Card Guides fS) 

CORONA Hard D^sh System 
0ORVU3 Hard Dtah System 
PAVONG 

6Mb Hard Disk H 

t2Mb Hard Disk 2- 

MAYNASO Disk Onve Card 
f iDfipy Cerd w/Pare llel : 

f kmpy Card w/Sanar : 

MOUSE SYSTEMS 
Mouse w/Mousepad • 

Mouse RS232 I/O 
ORCHID 

Hi-Ras Grapliica Adapter 
P3BSVST SiMdrum f&iSSCK) 

P/N SPe4-(XP. e4K, £, S, P 
P/N SP64, 64K 
64K UHjradc Kit cTupsli 
OUADRAM Ouadboafd 4e4-?SeK) 
P/N 004, 64K 1*1/4 lunclions ! 

tan DON FM fOQ-5 nS^K) : 

TM 100-5i3Mi^| t 

TEAC FDS6Br320K|DiSk : 

TO PRODUCTS Joystick 


only i 

ControJIer 


Vista Quartet 

'■ Equivalent 


^Apple 

Drives 


Add 8" 

M Disk 

Drives 

^ To Your 

Appiell/ile 

Up To 2.4 Megabyte! 

Now TRIM LINE VT 10(T^ with 
Tandon Thinline DS OD Drives. 

Tendon Duel OS DD. $1 BBS . 00 

Oums Dual DS DD . 1699.00 

ShLjgart Dual aom. T 295,00 


Unbelieveable 

Price! 


Track Ball 


□ ACP has sold over 1000 of these I EE 
compatible, low-priced, high-reliability 
64K Static RAM Cards. 

□ Single 5-Volt operation. 


COEX aOF/7 flQcpe 

star micron tC6- NEWl 

Oemmi fO lOOtfi.t 
QamirH '(& 1.Q" 

EPSOW MXSO w/Graftraj* 
MK100 W/Gra11raj! 
FXBO w/Graftray 
INTEGRAL DATA 
Microfinsm 4^0 
Piriam SO Color jjilf) 

Pdam 132 Cplpr HallJ 
EROTHER HB-1 

Darsywriter 

IBM PC tu EPSON Cable 
OKI DATA MiSidkrtei 02 A 
MlCi^iru; .Q3A 

MlriroUtW? gJAP 
Okidala 92 


{2t Siemert's S" Disk Drives 
(1) Vista V I000 Enclosure 
{1J Power Supply w/Fan. w/Cable 

ACP $RQaOO 

Low Price U99 


AMDEKCORP 

300 Green T2" 

iip Amber 12" 

Color I Conysosile 
Ci>loi' II RG6Hi-Re^ 

Cc4cv III RGB Comnn'l 
Color |V RGB An«lc^ 

NEC 12" Green-HEW 
1 2“ RGB 1590 I 2301 
PRINCETON GRAPHICS 
RGB IBM LookaliKe 


MEMORY PLUS AT LOW PRICESI 
New* ^Muitipaitr ^pandable 
frprti 64 - 266K with 
PARALLEL flJ SERIAL 

(t) CLOCK/CALENDAR 

COEJi 250. SPC $ 1 QflOO 
with S4K I 


Optional COEX Interface Card 
to Apple . .$49.95 


DV5AN 8S so 10/SSS $34 

DVSAN 514" DSSD 10/45 4B 

IRM 514'SS SC 10.^0 43 

iaM514"SSD0 10/6S 47 

VERRATlM 525-01 SS 10/46 33 

VERBATIM 55001 PG 10/55 34 

MAXELL MO 1S8 10/50 50 

MAXELL hiD2 OS 10/40 30 

AMOEK Hitachi 3" OS MiCfC5/90 40 

BULK SPECIAL S5 10/25 10 

w«th Slnflve a nd Bbk 100/ T 95 140 


BUSINESS M06BV 

Screen Wntet $29 pjig cyi tricts S32 
Ward Handler 149 Graptilca Magic'n 45 
BD M aaler 1S5 DOS Bosa 19 

ViatC4lc' 3.3 140 2>eiin Graphics 32 

Mastatlype 29 LitililyCilv 22 

Daak Top Plan II 1T9 Lochsm ilh 4.0 90 

0«k Tnp Plan III 225 Compt Graph Sya SS 
Visiplal T50 ApiJie Methanie 24 

PFS.Filell ITS NitibleaAivav II 35 

FPS File III tss GAMES 
VlSiltend/ViSipIdl 25 Tbs MiMingi Ring 20 
PFS,Graphll 115 Choplifier 26 

PfS. Grs.pib III 155 Frogger 24 

Multiplah IPO Wi^STdy 3P 

VerBalorm 279 Snack Altack 24 

Word 4 lar 365 ClaBtle WntFen alien 24 

Ftym^r II 170 Aresde Machine 44 

dBASEII 430 canyon Cliifibet 24 

Sope-rca.lc 150 Aztec 20 

PFS. Report I! 05 Maskfll iheSun 20 
PPE, Raptyrl 111 115 Cannonball Blitl 26 

Acer P|m G/L 200 Kmgbl Dla.mnndB 25 
G/L. A/P. A/R: 500 Zork I 20 

Abava+Invenlory 799 ZOrltHI 29 

M 99 ICWindow ITS Sjancrffia 20 

HOME Serpenline 25 

Heme AccDunEent 59 Star Blazer 25 

Ttaineend I 7S Deadline 30 

Transend II 110 Tubeway 25 

Data Capture 4.0 49 Flight Simulalor 25 

VTsiterm 50 Space Vlkinga 25 

Pflf Frrmnce Mgr 55 SAfgon ll 20 

ASCII Ejfprai Prof 09 Spitfire Simutator 20 
Electronic Duel 2S Apple Panic 22 

T/iy Pr«p. logo 149 Olympic DecalK 23 


Surge Suppreasor Fan. 
Double Outlet HeceplHdu 


CURTIS FC Pedealal 

Exlenaion Cable 
INT^U 6007 IC 
RAM EXPANSION 
tSK Malharbaard |16 FCa^ 
64K Memory Ekp. (& iC'sf 
KRAFT iBhf Jcvaliok 
_ I amt Paddles 


Compatible with 
m SftHcard"... PASCAL CP/M'^ 

Full 1 year Warranty. Top Quality by COEX 

NOA/ A n ET 

LOW 5KQ95 

PRICE w ^ 

Also from COEX NEW EPSON 
ParBifsi fnlertace tor Apple. 

With cable. $49.95 


Siaarrwirfw i ?0d 

IBM PbicMDd&inCatii^ 

Aiycxn 30DBa<iil 
HMC tTOa IKX>9(1<.1I] 
TflAN5P*KI 
TFWI43PAK II 
TRANSPAK III 
NOVATION 
CAT 
JCAT 
OCAT 
AUTO CAT 


HARDWARE 


PRtNTERS 


COEX 


MONITORS 


Apple Compatible Software 


Apple System Saver Fan 


FLOPPY DISK DRIVES 

SINOLE-SIDEDS 


MORE IBM GOODIES 


Shugan SAQU1R t3a.»37. .3«g Tandg. aag-i 

3iarnenB FDDlOU-B 190 190 Call 

DOUBLE'SIDED 8 

ShugarT SABSTfi 5T& 459 ' Siemens FDDSOO-a 399 359 378 

Quma DatatrackO 515 490 4B5 Tandoci 546-2 479 475 469 

Ehusrad SeOThm 639 36:9 919 

SINGLE-SIDED SV4 ‘ 

Shugerf SA400 BIO 20S 196 Tandon TMIQOtl 205 IBB IBS 

WPl B51 210 20S 106 Padei FDSOOi 149 149 139 

OOUBLE'£ID£0 SV* ‘ 

Sfn*gait SA45EJ 349 325 313 Tanden TM10fr2 2SB 2B5 259 

F02SCI 159 159 145 

DOUBLE-SIDED SV*' ThinUne 

TEAC . 5y*- Thinlins 375 355 355 Oume 51^" Thlnlmd 375 363 369 

DOUBLE-SIDED 3' 

MilAChi Call Call Call 

WENCMESTERS SVi‘ 

Seagate ^50B[6Mb) 659 679 599 Seagate St5l2i;l2Mbi) B90 976 949 

IWt SO06|6Mb| eS5 AM 619 IMt 6<jlJfH2Wh| 10661070 1620 

IMI 5018| 1 BMb) 1313 12B9 1225 

SPECIAL LiaUIDATIOISI - SMALL QTY 
SHUGAHT4004 
14" WINCHESTER 

/ • x ] Only 10 AVailabte —So Kurryl 

^ ■ (t ) I 14. S MEGABYTES 

J' List 2495.00 

Special Sale Price ... $995,00 


tSKRAM CARD 


MODEMS 


800-854-8230 

an - 

910-595-1565 


MORE HARDWARE 

MiCRDSOFT 

LIST 

ACP 

ZSQ GdltcsrU 

$355.00 

$240.00 

16K Ramcard 

19500 

69-00 

The Premium Package 

6S5IX 

6S4.D0 

SSM 



AJOll 4 FuncliDh SenaV 



P( taller 

225.00 

170.00 

AID SanaVPamllCl 

19500 

166.00 

EAST5IOE 



yviidcaftf ApfOe it 

T4g.00 

11 5.00 

KENSINGTON 



System Saver 

B9.S5 

74 95 

kevroard company 



Numaiic Koypad 

149 95 

124 95 

Apple 11 Jcyslick 

4995 

44.50 

Afifsie II HandCTXHrollera 

29.S5 

2S.9S 

KRAFT {IBM altd] 



Joyaliqh 


48.00 

Hand CoNfolief 


40.00 

MFC 



1204< BubUe Memafv 

67100 

699.00 

PROMETHEUS 



VERSAbo* Spdol/Burr 

249.00 

199.00 

VERSAcant Four-in-1 

199.00 

168.00 

AorO-OOC diagnoat^rs 

0900 

$2.00 

VISTA COMPLFTEH CO. 



Vlaign SO $0x24 Cerd 

306.00 

219.00 

Vision 80 Vfcsitiifc 80 



Goi Paicfi 

69 00 

49,00 

ABdOE" Disk CwTtr 

379.96 

349.00 

Qwartef CMsk Orwe 5Wi' 

B49 00 

799 00 

Solo Disk Drwe w/CnnIr 

299.00 

249.00 

Solo Edu^y^a ContF 

370.00 

319.00 

Vista ey*'- Disk Contr 

9200 

79-00 

Typeahead Buffer 

49 95 

35,00 

VIDEX 



Videolerm 0 Ok 24 Card 

345 00 

279.00 

Keyboard Enhancer li 

14&.CX5 

1S0.OO 

5oH Swfldh 

3100 

30.00 

Fur^tiOn Stfifl KftyS 

79.00 

60-OQ 

1 PRACTICAL PERIPHERALS 


tgx lAcrotwIier 

25900 

22D.0D 

32K Micnobullor 

moo 

253.00 

Snapshot Opluon 

140 00 

109.00 

VCTRAX 



Type ri Talk Speech 

24900 

210-00 

Perscnai Sysiom 

moo 

330-00 

VVNET 



Apple ri Vda;d Syr* 

39500 

349.00 

Apple tl Telephone 1/0 

295.00 

240.00 

SCOTT INSTRUMENTS 



Voice Rectagnil'n VEtflO 

709 00 

67 5.00 

COEX 



leK fiAMCstd 

gatio 

S9.0S 

Parallel Card w/cabiw 

09 00 

49.95 

Apple fYolocard 

29 00 

19.9S 

Apple Ejitende^oaid 

20.00 

19.95 

Apple Be EJii FWMCard 

199.00 

140.00 

CORVUS 



5 Mb Hard Dtak 

3750 00 

Call 

10 Mb Hard Osk 

5350 00 

Cbii 

20 Mb Hard Diak 

6450 00 

Call 

orange micro 



The Gfappler VO (Plusr 

17S.00 

139.00 

The Bufterbesrd 

175.00 

13&.00 

SATURN SYSTEMS 



32K HAM Card 

21000 

170.00 

T2$K RAM Card 

499.00 

430.00 

SCOTT 



ECHO ll 

140,00 

129-00 

STREET 



ECHO Jl 

140.00 

129.00 

LEGEND 



64KC IV lie 

327,1)0 

269.00 

128KC JVne 

500-00 

499.00 

ISSFIC 10KSta1ic 

149.00 

135-00 

1 MOUNTAIN COUFUTER 


CPS MuBitunclion 

2a9.oo 

169.00 

Muat System 

385 00 

335.00 

A/ D pluE D/A 

350.00 

299.00 

POM PiuB 

15S00 

129.00 

Man ENTEnPRISES 



Sup'rferm 00x24 Caret 

396l00 

269.00 

Sup'rUod II 

5^00 

49.00 

Sup'rMod V (IBP^ 

89 00 

40.00 

3up>Acct!ss tNew'li 


Ctit 

ALS 



The CP/W PkA Z0O card 

399.00 

310.00 

Smarterm 605(24 Card 

.349.00 

278.00 

The Synerguer f^ckage 

690.00 

640.00 


Circle 1G on inquiry card. 
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PRIORITY ONE ELECTRONICS 


THERE ARE NO DEHER DOARDS - THERE ARE NO DEHER PRICES! 

CompuPro from priority one electronics 








CPU DOAPLDS 

co-PROCEssoh aoa^AaosT 

bits Of 10 MHz 8086 CPU with socHets 
__ for &0S7 and SOI30 _ 

Nrt io> Baierlpittw_Uit Pitei Pit Wet 

igViniEA A&T BMHz 8086 only $750.00 
igarn m esc IOMHz GOSB onty$850.00 }7t4AI 
■gemnu? AfiTbvfffi sosi option $1050.00 ¥139 JQ 
flgEETteeca? esc with soar opmn*$i i5o.Do ilmb.dd 
*3087 Umits clack speeti to 5MHz 

®> DUAL PROCESSOR ttOeS-DOM 

6 or 8 MNi provides true 16 Bit Power with a star}dard 
3 bit S-100 bus 

gggvnsm a&t 6mhz $ 495.00 

B99IT1I13C CSC 6/3 1595.00 $1^.00 

aaK - aaooo la dft cpu 

to bit 8 or 10 MHz on-board sockets tor 2716, 2732, 
or 2764 BPPOMs tor up to BKx 16 of memory 

egfiiriMJI a&t BMHz 369500 |l2S.0fl 

iggiTIMC CSC IOMHz $850 00 ¥715.00 


(MOS RAM SALE! 

RAM 17 - 64K CMOS STATIC RAM 

12 MHz, RAM 17 2 Watl DMA Compa miB24 Bit Addressing 

fan li. BnEripBwi _tM Frict Iw Wtt 

igiBTl76IM 64KA&ri2MHz $49900 $400.04 

ig»TtT5CB4 64 K CSC 12MHz $599.00 tSSO.OO 

RAM 16 - d2K X 16 Drr CMOS STATIC RAM 

^—. S anci/ar T6 e/f 

(111) 12 MHX RAM 16,32K x 16 or 64K x 6 
IEEE/696 16 Bm Watt, 24 Bit Addressing 
BOtSn 104 64K A&T 12MHz $550.00 |510.00 

OgCBTieOC 64K CSC 12MHz $650.00 tflO.DD 


FORTH OPERATING SYSTEM FOR 6aK CPU 

fiequ/ms a DISK 1. 64K of CompuFro memory, 
end an INTEHFACER 3 or 4. 

BIfrBTBBKOI FORTH operating system $MO.OO 


CPU! - ZaOD CPU NOW 6MHzl 

3/6 MHz Z80B CPU with 24 Bit Addressing. 
FASTESTZ80 CPU AVAtLABLB 
igOBflBDA 3/6 MHz A&T 3325.00 $289.00 

igOBTIBOC 3/6 MHz CSC $425 00 $374.40 


DMA DISC CONTROLLER 


NEWI RAM 2t - 12eK STATIC RAM 

S TO 21 12MHz 12aK x B Of 64K x 16 

lEEE/696 Bor 16 Bit, 1.2 Amps, 24 Bit Addressing 

BgOBTlOeA 31095.00 ¥ 995.90 

BgeBTWC 12SKCSC $1245.00 $1126.00 


i|Bin33A 

BgcsTmc 


INTIRFACER 1 

Two Serial i/0 

Assembled & Tested $295.00 $259.00 
CSC $370.00 ¥324.04 


* When 2 or more S" disk drives ate purchesed with Disk 
1 CoTitroller. 

DISK CONTROLLERS 

DISK 1 aOPPY CONTROLIER - OUR DESIT 

Fas^ DMA Soft Sector, Controls Up to four 8" or 5V*‘' 
Single or Double Density Drives. 
ogmiTiurR a&t w/cpm 2.2 & bios $67o.do 3195.00 
•When purchased with two $450.00 
disk drives only 

BgraOITICCPV esc w/CP/M 2.2 $ bios $ 770.00 $fi«S.D0 

agOinilA dm 1 ControHer a&t $495 00 $440.10 

BOOETIIIC Disk 1 Contraller CSC 3555.00 $550.00 

igOOTCraN CP/M 2.2 for 180/8085 w/msnvai %m.m 
& BIOS 3" 5/D disk 

BgOOTCnm CP/M 2.2 tor soas w/manuais $f«g.is 

&810S 8 'S/0 disk. 

DISK 2/SEUCTOR CHANNEL 
HARD DISK CONTROLIER 

Fasl DMA 2 board set controls 4 Shugart4000 series 
or Fuiitsu 2300 type drives. Includes CP/M 2.2' 
SgOOTITTA Assembled & Tested $795.00 $750.00 

BgBBTITTC CSC 3695.00 S4&4.IHI 


I/O DOARDS 

SYSTEM SUPPORT 1 MULTlRINCnON BOARD 

Seriaf port {software prog. baud). 4K RAM Iryeluded, 
16 levels of interrupt, real time ciryck, 
optional math processor 


Tested 3450.90 ¥395.00 

CSC $550.00 t4«.0a 

Math Chip lllB.og 

Math Chip $1*6.00 

w/8231 Math Chip $570.00 

CSCw/3231 Math Chip |«7D.e« 

B8BB11 It AK AS T w/a232 Math Chip $570. DO 

B9GBnitC12 CSC W/B232 Math Chip $670.tl 

WX CHANNEL DOARDS 

i/O Muitipiexer, using 6065A-2 CPU on board w/16K BAM 

BgilTIBailB & Tested $649.00 ¥$94.99 

BOEinBBClB CSC $749.00 $074.09 


CP/M 2.2 FOR FREEH* 


M-DRIVE/H HARDWARE LOOCAL DISK SYSTEM 

Interfaces through two I/O ports, and runs at IQMHz. 
IEEE 696 competibia. ReQuiras any CompuPro CPU 
anti a Disk 1. Each board contains 512K of fast, low 
power (900mA} RAM. with parity checking. 
BOBBTIOII M’DRIVH/H wtsettwani. kAJ SI895.00 $1 295.00 
eOBtn 97 b M- DRIVE/H w/soflwar^, CSC 32095.00 $1405. DO 


M-DRTVE SOUD HATE DISK DRIVE, 
3500% FASTERfI 

Nof realty, but the next best thing tor CompuPro 8035/86 
Users. Cali tor DetaHs on M-Dtive. 
M-DrivereQUiresa3MHz CPU 8085/88 dual processor. Disk 
J DMA disk contrQiier and Sysiem Support 
1 Multifunction Board. 

UGBTMliniA t2BK oT A&T memory & M Drive tl l«.n 

If BBTID IZiie 12BK of CSC merfioiy 3 KA Dmre Software $1 $n.m 
If BBTietSBRA 25&K of MT nemay & M-Drtve Stfltwaie $£346.10 
BIBBTiltSBKC 256K ol CSC memory 3 M Drive Scfftware tZTK.M 


S-100 MAINFRAME 

110V 60Hz eVT Mainframe uses famous 20 slot 
CompuPro JWoffierijoard f55 lbs.) 
lOieTENCtOiM 20 Siol Rackmoun! $895.00 $925.00 
BOGBTIHGtODK 20 Slot Desk Tap $825.00 $750.00 


JNICRFACERA 

Three Serial, 7 Parallel 1 Centronics Parallel 
BgBBTIBlJt Assembled & Tested $450.00 $399.00 
igOBTfllC CSC 3540.00 $476.04 


S-100 MOTHERBOARDS 

Acr/ve termination, 6-12-20 Slot 


BfGSnUA 
Bf Bin 510 
B9BBT15M 
B¥8BT1549 
BflBnSBA 
B99BI1659 


A&T6 siol 2 ibs. 
CSC 6 Slot, 2 lbs. 
A&T 12 siol 3 fbs. 
CSC 12 Siol 3 fb% 
A&T20 slot 4 lbs. 
CSC 20 S/Df, 4 tbs. 


$140.00 
$190.00 
$175.00 
$240.00 
$265.00 
$340 00 


$125.00 

ti56.pg 

$155.04) 

$220.ag 

$235.00 

¥3tQ.g4 


INTERFACER 2 

Three parafiel one serial I/O board 
BfSBn»A Assembled & Tested $325.00 $299,00 

B9BBT1SDC CSC $399.00 |35t.lH 


INTERFACER 3 

Erght-channal muithuser seriaf i/O 
BgiBTIliBB Assembled & Tested 
B9IBT174IC CSC 200 hr. 8 port $849.00 
Bf 18117411 Assembled & Tested $599.00 
B9iBT1745C CSC 200 hr. 5 port $699.00 


RETAIL STORE PHONE NUMBERS: CCholsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 






























PRIORITY ONE ELECTRONICS 





CADINET AND 2 QUME DTS DOUBLE SIDED DRIVES $ 1295.00 
PROVIDE 2.4 MBYTES OF MASS STORAGE!! (10 IME st030 IQI 


DUAL QUME 8 " FLOPPY DRIVE, 
CADINET, DMA S-100 ^ICQE nfl 
CONTROLLER, ^ 

AND CP/M® 

FROM \ 


ompuPro 


YOU SAVE 
$1419.7711 


u.e. 

ROBOTICS tevc 


MODEMS 

$495.00 

The flUTD illiU, 2\Zh Modem Is a direct connecl 0 300 » 1200 baud 
modem [^pable of dialinig and c^ling In you. The AUTI DIAL 212A li 
WWpillMt H iBncthi N Ite nc Wiyii SWUTHBDig-. 


Put No. Dturlplln 

\M SALE Price 

BqU9RADlAlll2A 5-3001200 baud dlBlmgmottent 

$599 DC $495.00 


' FREEDOM 50 ' 


SALE PRICE: 


FREEDOM 100 

Codlajns all of the above leaiurea ol the FREEDOM 5(!i plus 5 
additional lunctiori keys, 7 cfiaracter ^ts. 15 special graphkis 
sytnbola, and block mode iransmisslen ^ u la* i 

BBUBFIDB SALE A A 

mcE: $525.00 


564900 


64K 

IEEE/S-100 
DYNAMIC RAM 


2 or4MHz BANK SELECTABLE 

■ 2 or 4MHz operation • Designed to IEEE proposed S-1D0 Pus 
standard • Operates wilP either an BOBO or 2-flO based S-100 system 
providing processor iraosparent refreshes with doth • Bank-ssiBct 
system allows system memny expansim • Any 16K block can be 
made bankMndepcndem « All S4K can be made bank-enabled on and 
reset • Supports DMA * Jumper-selectablB Riantom input • 
Assembled B Tested • Uses Popular 4116 RAMs 

REGULAR LIST PRICE IS $375.00 

$175,00ea. 
4/$640,00 

B9GGS20B53 (Sh. WL 2 IbS.) 


Each CompuPro system contains the same nticleusof com¬ 
mon hardware and software. Tliis insures compalibittty 
between systems as well as allowing yoo to expand as your 
needs grow. The following Is a list of the basic hardware 
components as well as software. 

HAABIIIIE: 

* 09S.li top Enclositre 20 slots 

* Floppy disk enclosure with 2 Oume DT8 drivBS 

* DMA FkJppy CofltroHer 

* 60S5/30SS CPU operates fi » IS softwRre 

* Memary in the lorm vf RAM 17s 

* System support 1 fClock caleiMlar, RAM/RUMAnatri prpce^or opUons, 
RSr237 Sorial port, dual mlemipt oonirollers. tripte interval limers, and 

mofflf) 

* All internal cables 

IQFTWAHt 

* CP/M2 2‘“ and CP/M 0S' 

* M Drive Software - allows the use of memory as anpfirer disk drive 

* Sflrcim’s SUPERCALC SB- 

* Ashton Taltfs DBase II 

DIG DEEP1I Now is ttie time to buy 
the CompuPro UN-SYSTEM 816!! 

SAVE MONEY, and haws an UN-SYSTEM 816 tor your very twnl AH 
UN-SYSTEMS contain the viery same niorTponents as Ihe SYSTEM 
016s listed in our Winter 19B3 Engineering Selection Guide, but are mol 
Installed m configured. All i| lakes is your prufessional computer 
experience arid knowledge to have the highesi peitorming S-IOO 
cnmpuler systom on ibe market today. BEWABEf This is rat fur the 
novice and inexperienced user, as it requires a well-matured knowledge 
in system Integration procedures. 

So, WHY WAIT!? Don’t Pass Up This 
IncredililB Dealll 

Each cumponHit ol tho UN-SYSTEH 016 has bean assemhlttl and 
indwitlLfalry tested Final installation and configuration are the sale msponsF 
bility ol the purchaser. 


UN-SYSTEM 816/A 

ENTRY LEVEL - SINGLE USER 

Disk strxage: 2.4 Megabytes. Expandable to 4 8 Megabytes. 

Mam memory: 120K - expandable to 1 Megabyte 
Serial Ports: 4 / ParaHBl Ports; 1 

Cantronisa/Epsoh ports: t 

Software: CP/M 2.2“^, €P/'M-S6"', M-Drive, SuperCalc-06, dBase. 
CbmpOheot list Prlco: $6705.00 IpBUTUNSmU 

OUR SALE PRICE: 

$4795.00 $i9io.oo» 

UN-SYSTEM 816/B 

ENHANCED HIGH PERFORMANCE 
SINGLE USER SYSTEM 

Disk Storage 2.4 Megabytes Expandable to 48 Megabytes. 

Main mamary; 256 K - expandable to 1 Megabyte 
Serial pons: 6 

Soltware. CP/M 12". CP/M-fl6". M-Drtve. SuperCa 10-06*. dBase 

ir 

Component List Price $849700 BgBBTUUEYSUia 

OUlt SAIE PRICE: , 

$5795.00 s»7os.ooi- 

UN-SYSTEM ai6/C 

HIGH PERFORMANCE MULTI-USER SYSTEM 

Disk stofage; 2.4 Mogabytes. Expandable to 4.8 Megabytes 
Main jnefnery: 364 K - expandable to 1 Megabyte 
Sinai ports 9 

Software: CP/M 2.2", CP/M-86*. MP/Me-16", M-Drive, SuperCalc- 


Componerl List Price: $10,636.00 

OUR SALE PRICE: 

$ 7595.00 


B4G8T11MST1C1B 


^ s PRIORITY ORE ELECTROHICS 

ORDER TOLL FREE (600) 423-5922 - CA, AK, HI OUl (213) 709-5111 

Tenms ULE. VISA, MC. BAC. Check, Mcney Order. U.S. Funds Only. CA resrderrtsadciat^'Ki Sates Tax. MINIMUM PREPAID ORDEPfl 5.00. tncltide MINIMUM 
SHIPPING 8 HANDLING of $3.00 lor the first 3 lbs. plus 401 tot each addltlonai poutid Orders over 50 Iba sent treighl cdllecL Just in c^e, please include your 
Ohorvie nupnber. Prices subiect to change without notice We will tto our tiest to mamlain[iices Ihmugh May. 1963. Credit Card orders weirber^r^appmprlate 
height IT you haven’t reMiwed your Waiter '83 Engmewino Selection guide, send $1 M lot vour copy todayl Sate prices for nrepaid nnders onl v 


0 lel^deo 

WORLD'S BEST SELLING TERMINAL 
Extra Memory Pages 
FREE! 

UPDBTlIWKr |T49,I0 

•TBlaVldee 525 w/Tiee 2nd page 
memofv kit, a 585.00 Vatutf 
BQPtlTlVDSOIP- 1549.40 
‘TeteVidfiu950 w/ltw 2nd, 3rd i 
4 Ih page menwy klc$285.00 vateef 
HQTLniQ 914100 

WHh enxilatlons & foreign languages 

(Shipping Weight 37 lbs.) 


BEST BUYS! 


1200 BAUD AUTO DIAL 

HAYES SMARTMODEM COMPATIBLE 


• 9 cursor control keys 

• 7 editing lunctlofi keys 

• Prograrnmabte pfoieclion 

• Multhemulabons 

• Green screen 1 r* 

• Till 0asB 

• 5 function keys 

BQLIHFH (SIL WL 34 lbs.) 

List Price; $599 08 


UDERTY 

ELEaRONIO 


ABSOLUTELY THE MOST COST EFFECTIVE 
DISK SUBSYSTEM EVER OFFERED 
BY PRIORITY ONE ELECTRONICSIl 


(onuHiPro UN-SYSTEM 816 


FOR THOSE WHO DEMAND 
EXCELLENCE! 


• 2 Deutlfi Sided 8" QUME DT8 disk thlves 

• DMA Floppy bonrrt?ller iccntrols up to 4 drives) 

• CP/M^ 22 wrtnos wfiitoh rpr the Oisii i Controltei 

• Oatsinet includes power supply 9 iniemal data cable 
« Eittemdi iiate cable included 


tj5f Price 

DUTZUeSF SZ32S.Q0 
tlTlTIA S4l5,ao 

EBTCFMIO 9178.00 

FGCEDSOdS 9 IU.77 
93414,77 


RETAIL STORE PHONE NUMBERS: CChotsworth:) (213) 709-5464 - Clnrine:) C714) 660-1411 


























PHIOHfTY ONE ELECTHONIUS 





SIEMENS FE^DIOOi^ 

^" FLdW 

SlNGLESIDE 


DiNSirf 

SATlDLEi 


OEM iNqitii^ ilijilflil 

*(iiKiuae S7.0<l iS-. 5h.pi; r j. 

EDSIEFDDIOOO?' I' 


SHU(Sli MD1l » 

90 DAX WARRANTY! 

ONCE AGAIN YOU 
RECEIVE THE 
BENEFIT OF 
UNEQUALLEO PUR- 

CHASING P0WERX^,««^^9^,P^JP 

ORDER NOW AND SOTE! 


SV4" DISK DRIVES 

Singte-Sided Double-Eteierty 4fl TPr 
Double-Sided Double^ Density 49 TPI $2T0.Q0 
SimglB-Sided Dtsutte-Oensity 96 TPI $275.00 
Double-Sided Double- Deoeily % TPI ilOO .00 

*mpl^cs iv/ien ordering, with sty/e beze/, 

or ■S'’ tor S/Ti^garr styie bezel fSbipping Weight S lbs.} 


IQliPISI* 

lONPSr 

BtMnOI' 


S-100 DUAL d" SUBSYSTEM 


Ifl CCS2422A S’l 00 Disk Controller with CP/M 2.2 
HOSIEFDDIOOfl SieiTiens Double Dfosity drive 

U0iiiFD£aa2 Dual Horizontal Catonei 

witti Power Supply 
and Data Cable 


S4PE $ 132 . 00 !! 

$ 995.00 

* {Include $30 00 for shipping) 


1 $399.«0 

2 9399.00 
1 $295.00 

I 9 35.00 

$1127.00 


DON'T 
MISS OUT! 

Onitr No. 
tOPDBSIESUBI 


BUY DMVE AND CABINET TOGETHER AND $AVE! 


I inJTEFtRIATIONAL 
INSTRUMENTATIOlU. 


DUAL r SIEMENS FDDI006, 

DUAL 8'^ CABINET POWER SUPPLY 
AND INTERNAL POWER CABLES 

IF BOUGHT SEPARATELY: $890.00 


PRICED AT: 


OPPDBIIISIE 


Posilive PTsssufc FiIIbt CoDlng 
Pftwer Supply 4A|i -h5V.3Aw-FNy 
1A#-SV 

Each putpul is indivudualiy Fused 


« Hinged top for easy aofiss 

• Heavy ntw^ties 090 aJumsfi- 
um ban 

• Modular power ccnoectors 


ENVIAONMEMT MONITOR PANa 

Tiinieriture >il velliis niattsr vHh vituti and audible iltrn ler 
avenem^ caadHtai. Blnet fUqltklRtaleat i1 ItltratMtuHrilBrf ^ 
C en kltnfird DVM 

tf mFDEDDZ CABiNET DNl^ jSh WE 3B Ibst $ZG5.0D 
■V F99lll$tEEIi Z Orrvtt. Gabrno $ disl! envrirotimEnl fiuncldT $7T&.M 
HIMFDEMZEM Cabinet oniy with envtrEinniein! mantlnr $3T5.0P 
ItPOeSOMIOEItE OualOataCaUe $ IMS 

HPicaosaas fAiemaJ Daia CaUe S lflJ7 


OUR FINEST 8" DUAL DISK DRIVE CARINET 


International 

Instrumentation 

Incorporated 


Compare these features listed 
aod yeu’ll see why this cabinet 
is our 

FINEST DISK CABINET 

FUTURES 

• PosiLive pressure forced arr CDoliig for reliatile disk drive c^ration 

• AC input via 3 wire 7 fool tmemational cord/sockel set 

• AC input EMi liitered lo six amps in beip pnevem disk cr^hesddeto 
power spikes and iine noise 

• 14 gauge inain (Chassis 

• InEegrai power supply with 5V @ 6A/-5V @ 1A/24V ^ 6A 

• Douhie-skled custom PC power board and suppiy 

• EacJr DC supply and AC separately fused 


STANDARD UNIVERSAL DISK ENCLDSURE 

Lht PiicE OUR Prlcd 
B$lUl fDtP04 $495.00 $425.00 

Wdh augmented power suply lo Eiandle Tandon 51 imfine or Winchester 
dish drives. Includes rhe disk environment moniior. 

RBill UatmAUB _ $73300 $625.00 

Wilh Disk Enylitinrrtenl Monitor for cool, reliable Pperattoa 

i|IIIUDB04EM S5S4.95 $495.00 


Tbe first 2" high 0" disk drive atiows tor mounting under 
the keyboard on CRT, etc. 

WO AC Required +5 V ^24VDC onfy 
FAST 3 msec Track to track/ 

BdMruiM Hioh 1 side double-density $380.00 

BQ mmm % Higr 2 side doubfo-densny $460.00 

B^hphie FlUI height 1 side single drive, dble.-density ^14.00 
flOlimU Full heighi 2 sued single drive, dWe-densiiy S«D.I»t 
R4 NfUIB Full height 1 side dual tbive^ dble -derfiity $710.00 
RQ MPflZB Full height 2 side dual drwe; dble -density $tW.oa 
fSTi/fjipmg IWeigifjt' 11 ibs. per drive) 


$ 675.00 


8-INCH 
THIN LINE 


ExBCtfy ona-haff the height of eny other model 
Proprietary, htgh-resotution, read-write heads patented 
by Tendon 

O.C only operation - no AC. required 
industry standard interface 

Three mitttsecond irack-to-track access time (9 tbs.} 

TANDON 0" DRIVES 

B0T1IDTM»4fll Single Sided: $3».DD 2 or rmrs: $370.0« «a. 

IOTRDT«i4eZ Double Skfod $403.00 2 pr more $4U.D0 ■■. 

TANDON 5V4" DRIVES 


1 


II TNDTn 1001 Single Sided. 25DKB (5 lbs.) 

2 or More: $200.00 etch 

ROTNDTMtOOZ Dpubte Sided, SOOKB 

2 or More: $270.00 eooh 

ROTROTMIODS Single Sfoed, 5Q0kB 

2 or More: $270.00 eiCh 

B0T1DTRIIDO4 Dffiible Sided. 1DOOKB 

2 nr Moro: $375.00 oach 


tzze.DO la. 


IZBS.OO ei. 


tZBS.D 


$303.00 «R. 


DUAL 6 " HALF HEIGHT 
FLOPPY CADINET 


24V P 4A SV @ 3A 

OVDO- DIJUrTU LJ_U ,,(ft70DWI(wTiT|OHt. 

Fan cooled lilt ihc 
S ocketed power connect iarTs 
Ait supplies regulaled 


Utt FHce SALE 


BOIIIOTUOZ Dual Thin Line Cabinel (12 lbs) S225.00 $16S.D0 

DUY THE CABINET & DMVO AND $AVEl 

_ With 2 TBiiiifln ThhiHeoi 

BOFOBItITIIRI Cabinel w/2 Tj^DTM84ei -1 sided E3D Ibs)$tt3.00 
BOPOBrnTtieZ Cabinet w/2 TtiDTM6482 -2 Sided £30 lbs.) $1115.110 


With 2 MPI SMnes 


BOPOiiniirn Cabinet wt2 MPI41M -1 sided £30 tbs) $920.00 
BOPDmilRPlZ Cabinet W.^ MP)42M - 2 sided (30 fo&) StDBD.BD 

_ Optinilt ___ 

iq IHDTUiPtirr WPI drive adapiqr mountmg hit {2 lbs.) $R4.B6 

BOtllDCCSHU Shugart / AC/DC power connector kit (2 lbs.) $li.» 
{For tuil size single SABO t pr compatfftte drives) 


RETAIL STORE PHONE NUMBERS: CChotsworfh:) (21709-5464 - Clrvine:> (714) 660-1411 

































PRIORITY ONE ELECTRONICS 




• SAIWO 

12 ' 

DATA 
DISPLAY 
MONITOR 

24 Lines X 
64 Cheracters 

BqSY 0 DM 2112 List Price: $ 160.00 

SALE PRICE; 

$ 75 . 00 !! 



LOWEST COST 
PRINTERS AVAILABLE 

$299n00 U 

COEX 
QO 
F/T 
by 



rf MULTICARD 

MEMORY & I/O CARD 



• 64K RAM Expandable • Reaf Time Clock 

to 256 K Catendar with 

• One RS232 Serial Port Battery Backup 

m One Parallel Printer Port (Sh. Wt 1 lb.) 


D0VIS02S66S Ust Plica: $595.00 

SALE PRICES 


$ 399.00 


EIA/RS232 WAU PUTES 


(Does not include connectarsi 
HQiriWPDifSI Singtle txjnched 

4/$10.00 

iiglllWPOfin^ Ouai PurKtied 

4/$12.00 
RS-232 "D" SUD-MINIATURE 
CONNEaORS 


SOCNDDBSSP 25 Pin Male 

BgGNDDB2$S 25 Pin Female 

DgCNDDD5121Z 1 Pc Grey Hood 

B0CN0P2SH 2 Pc. Orey Hood 

RgCHBBBS122B 2 Pc Black Hood 
BgcNDD204tB Hardware set 2/Pr. 


10 

rlF24 

25-00 

1 DIFOP 

$2,75 

$2.50 

$2J!5 

$1.05 

$4.00 

$3.50 

$3.25 

$3.00 

$1.65 

$L40 

$1.25 

$1,15 

$1.50 

$1.25 

$1.10 

$1.00 

$1.75 

$1.50 

$1.35 

$1,20 

$1.00 

$ ,00 

$ .70 

$ .BO 



• BOcps • 10,12or16.5 cpI • Ssctcctabietine^curiig • Veil leal 
format cmitrol • Centronics parallel or RS232 serial Intefface * Uses 
a standard Undeiwood spoofed nbbon • Frictiort and iracter leed 
I snipping Weight 21 Jb$L} Llil Price BUR Price 

BQtDXBDn Parallel inL SS09.Q0 $299.00 

BfGflitSOmER Serial Int $399 DD $329.00 

BfCeXAPLHfTP Apple parallel inlerface w/cable $49.9$ 


MAXICARD 


022 F^ERSONAL COMPUTER RAM CARD 
POPULATED IN 04K. 25§K. or S7fiJ( 



$ 229.00 




axiom corporation 



11 M) 

• 7 Del Matnx m Parallel Interface (Centronics) * Tractor Feed 

• Det AddressaWe Graphics • Up to 3-Part l^pigr < 

One Year Warranty * 30 CPS SO Cpluren Unidlrecdanaf i 
Regular Paper 

BgAXHGPIOOA Dot Malnx Printer S3B90D 


MIL $199.00 

B<|nS0S7GG4 List Price: $379 00 

5AY£$y 80.00 
256K $449.00 

BgVIS0576254 Usl Price: $789 00 

SAVE$34O.0O 





■ • Self Test • L 
jcdonaf • Uses ^ 

00 $229.00 J f 


• Runs al full speed with 
rto wait states 

• Parity pan be disabled 
at UseTs option 

• On board parity bit on 
each Byte 

• FuJiy expanded, a full 
576KB on one Card 

• One board fills entire 
primary RAM address 
space available 

• Fu II Vista 120 Day 
Warranty 

•Ayailatole with 256X & 575K boards only (Sir Wt B lijs) 

(IBM is a iradetfiark of Internatioftal Btaness Machines) 


576K $950.00 

Bgft$tl67g$7B usl Fries: $12S9 PQ 

SAVE$349.00 


^, Texas 
Instruments 


16 PIN GOLD AND TIN 
DIP SOLDEIVTAIL SOCKETS 



TIN GOLD 

qn BQTiqtBiP aqriGULP 

5D$ 8.00 $ 10.00 
‘^1000 $ 60.00 $ 80.00 
''4sar$225.00 $315.00 


[Sli Wt 15 Ihs) 


DIKEa CONNEa MODEM 
MURA 

4b 


$79.00 


0 • 300 BAUD 
MURA MM-100 


0 - 300 baud 
RS232C inlerface 
Full duplex 

Carrier delect indicatix 
Bell 103 cnmpallbfe 
■ Low 

Driginate^Answer switch selectable 






tMMti 8ALf 


OgiRaHMillOO 0 - 300 band modem $9995 $79.00 

(Shippmg Weight: 2 tbs.} 

Bg0NDRS232tF aS232 cable STB.GB 


UITR4 

MAGNETICS 


S’A" FLOPPY DISKEHES 


9 emini -10 



100CPS 

DOT 

MATRIX 

PRINTER 


■ CenlTuniCS parallel interfacs • 9x9ctTaractermatrix • 6x6 block 
grabble matrix « Bit Image (7 or 8) x 4 60 dot matrix (single densHv) (7 
Of 6) X 960 (fc?E matrix • BFdirecttonal prrntcng wfth logic seeking • 
40,48.66,80,96. or132characters per line • 96 AGCfl charaptef^ • 
5,6,8.5,1D. 12, or 17 ebarabters per inch * 1,^6^ 1 /S, n/72, iv'144 Line 
pitch • Sprocket or friction feed • Uses a standard underwood ribbon 

DOGEMIOSO Gdumn* Printer List Price; $399.00 

SALE 
PRICE; 


$ 359.00 

(Shipping Weight 2D lbs.| 

Column* Printer Ust Price: $649.00 

$ 489.00 

(Shipping Weight: 26 lbs.) 






SINGLE SIDED 




geH» 


EEATOBES: 

• Includes reinforcement ring 

• Write protect with tabs 

• 100% Surface tested 

• Liffitime warranty 

Diseriptifn 

Soft sec lor, 40 iracK 2 side 
ID 5«;tQr, 40 track. 2 side 
16 sector. 40 track. 2 side 



SALE'* 


40 TRACKS — 
DOUBLE DENSin 
onOIR IHFORMATION- 

BQULT514Ct Soft Sector 
BeULTSt4tO 10 Sector 
BQULTS1410 16 Sector 


BOX OF 

to 

2 

BOXES: 

10 

BOXES: 


$ 25.00 

$ 40.00 

$ 180.00 


BMX Ml IB 


2 Buii 


10 BdXW 


000^2401 

BgULT524ta 

BguLT524l6 


BOULTSIBOI 

B|0LT6tBlD 

RQUILTSIBIE 


Soft sector. 00 track. 1 side 
10 sector, SO iracK t side 
16 sector. 80 track. I side 


BgULTlZBDI 

B|UiT52eiO 

RgULT5ZB16 


Sbit sector, 80 track. 2 sided 
10 seclor, 80 back, 2 sided 
16 Sector, SO track. 2 sided 


$35.00 

$30.00 

$40.00 

(Sh. Wt. 2 lbs) 


(Shipping Weight 

BqGEMlS132 Column* Printer 

SALE 
PRICE; 


(Shipping Weight: 26 lbs.) 
‘Besed on ID characters per Inch 


SERIAL INTERFACE CARD FOR GEMINI 10 & 15 

BOGEBSEBIHT Serial Interface Module (Sti Wt t lb) $05,04 ^ 


$60.00 

$50.00 

$70.00 


(Sh. wi 4 lbs.} 


$ 200.00 

$220.00 

$320.00 


(SK WL 20 lbs,) 


PRIORITY ONE ELECTRONICS 

9161 DEERING AVE. CHATSWORTH, CA 91 31 1 

OIU>ER TOLL FREE CSOO;) 420-5922 - CA, AK, HI CALL 


709-5111 

Ta[TS.U.SW1SA.MC.BAC.Ch«:K.Miiiiey'0njer.u.S.Fiin[>s(>nly.CAre:idefltsacuS7i«>SatesTax.MINIMUjv.reEPAie0RDER$15.0l).lffl;lLi<leMINIMUM 
SHEPPINQ S HANDLING □! $8.01] for the Eirst 3 lbfi. pk£4{]C tor each addilkinal pound Ordef^ tw 51) lbs. sent Ineight coUbcI Ju$t incase, please includeyvur 
phone number Prices subject to change wiihoul notice We will do ow besl lo mainTain prices through May, 1983. CredtCand orders will be charged appropriate 
IreigltL If you haven'l recehred your Winter '83 Engineering SelecliGn guidie, i^nd $1.00 fer yoir copy todayt Sale priced tor prepaid Drdem only. 


RETAIL STORE PHONE NUMBERS: CChotsworth:) (213) 709-5464 - CIrvine:) (714) 660-1411 





















































FfffORfrr ONS ftECTRCIIVfVa 


1 6,000,000 oms OF STORAGE 

S-IOOl 6MBYTE DMA HARAD DISK SUBSYSTEM 

11595.00 



BQMDSDMAMie 


PURE SPEED 

Tlrats what yoti get when you operate this subsystem, imagine data access 
virtually without wait! By using DMA technology, the actual time required to send 
and retrieve data is greatly reduced. With the additional speed and high density of 
the 5^4'^ Winchester disk drive from COMPUTER MEMORIES, you will have 
enormous files at your own Tingertips without the fmstration of searching for the 
right floppy disk! The throughput of this subsystem is further increased by having 
all low level disk drive routines resident on the D MA controller, thus relieving the 
computer for other tasks. 

COMPATIBILITY 

MORROW DESIGNS engineers have invested thousands of man-hours to assure 
that this M16 hard disk subsystem will be compatible with almost all S-100 
IEEEy696 computer systems. Each Ml 6 hard disk subsystem is supplied with 
CP/M 2.r\ and MICROSOFT BASIC V5.2™. MORROW DESIGNS has even 
included an INSTALL program on 8" disk so you can easily custom configure your 
Ml 6 subsystem to operate flawlessly with any system that is fully ]EEE/6B6 
compatible and has no other DMA devices on line. North Star compatible INSTALL 
package available by special order. 

EXPANDABLE 

The M16 subsystem can grow with your needs. The DMA controller can operate 
up to four drives at one time. Just imagine — 64 MBytes on line! Also, as 
technologies progress, you will be prepared with a controller designed with the 
future In mind! 


There are price barriers to be broken, 
and then there are PRICE BARRIERS 

TQ BE S-H-A-T-T-E-R-E-DH 

Priority One Electronics prides itself 
on breaking price barriers — but 
never like the one you see here! We're 
I talking about 16 M-E-G:A- 
B-y-T-E-S FOR ONLY 
$1S9S.00\\ 

That’s the storage capacity of THIRTY 
; TWO Shugart SA801 Rs — at one 
tenth the price! And there can be no 
comparisons between the perform¬ 
ance of this system and floppy disk 
drives! 


WITH CP/M 2.2" AND 
MICROSOFT BASIC V5.2" 

NO KIDDING! 

16,000,000 BYTES FOR 

ONLY 

$ 1595.00 

LIST PRICE: $2995,00 (Shipping Weight 20 lbs,} 

SAVE $1400.00!! 


KEY FEATURES: 

DISK DRIVE: 

• DISCUS M16: Computer Memories 
CMI5616,16Mb formatted capadly 

• Same physical size and mounting as the 
minifloppy 

• Same DC voltages as the minifloppy 

• Band actuator and stepper motor head 
positioning 

• 5.0 megabit/second transfer rate 

• Same track capacity as a double dens¬ 
ity B inch floppy 

• 170 millisecond random average ac¬ 
cess time, reduceable to 95 ms via a 
simple software algorithm 


CONTROLLER: 

• Fully compatible witti high speed 6MHz 
and 8 MHz CPUs of today and tomornow 

• DMA bus arbitration as outlined by the 
IEEE 696 standard 

• Controls 1 to 4 soft sectored Winchester 
drives 

• Variable sector length (256,512,1024, 
or 2046 byte sectors) 

• Automatic CRC generation and checki 

• Addre^es 1 to 16 heads 

• Addresses an infinite number of tracks 

• 24-bit address burst DMA transfers 

• Due to this high transfer rate, a minimum 
CPU speed of 25MHz is required 


6QMDSDMAIH1 e 16 MB Subsystem 
OpMDSDMAMIBMS With NorthStar INSTALL package 


DON'T WAITll! 

WE HAVE PURCHASED ANOTHER 
PRODUCTION RUN — AS WE 
SOLD DDT THE UST DNE IN 
LESS THAN A MDNTH!! 


RETAIL STORE PHONE NUMBERS: CCholsworth:) C213> 709-5464 - CIrvine:) (714) 660-1411 















LAST CHANCE FOR SCOPE REBA TEH 


DYNASGAN 

OU3MmSBmM CORPORATION 

BKPI535 SPECIFICATIONS 

• 35MHz response; useable beyond 50MHz • 2 mV/cm 
vertical sensitivity • Signal delay line for accurate view ol 
high frequency pulse leading edge • Alternate trigger 
capability • Automatic or manual selection of CHOP AND 
ALTERNATE dual-trace display • Variable hold-off for 
accurate pulse train display • Video sync separators 
standard • Built-in tri^erlng filters • PDA CRT with P31 
pbosplror • 10:1/ref/direct probes included • Differential 
input capabilily 

35 MHz 

DUAL TRACE • TRIGGERED 

BQBKPISSS List Price; $950.00 

rO 

(Shipping Weight 20 ib&) 

SAVE $330.00!! 

INCLUDING REBATE 

12" BGB COLOR MONITOR 

360 HORJZONTAL UNE RESOUmON 

BQTAXR6B1 

Ltel Price: S399.00 
fSiT. wr 29 lbs.} 



BQTAXlenHGB 

Interiacs cable to IBM $TB.DD 

BPTAXRGBAPi 

Apple lie & III cable SIGJD 


WITH APPLE II RGB INTERFACE 

BOPDBTAKRGBAPL A A 

Ust Price: $528.00 OO 

12" RGB SUPER HIGH 
RESOLUTION MONITOR 


$595.00 


630 HORIZONTAL UNE RESOLUfnON 

« ISMHz bandwidth BQTAXRBBS 

• Linear RGB input provides LIST PRICE: 

unlimited color comblntations $g 9 g o q 

• Gompalibifi with APPLE 111 /eh uut oa iKe \ 
and IBM P/C 

SALE 
PRICE: 

SUPER HIGH RESOLUTION RGB MONITOR 
WITH Ml APPLE INTERFACE CARD 
80P1IBRSB3APL $^95.00 

HIBH RESOLUTION 
ir GREEN OR AMBER 
VIDEO MONITOR 

• >18 MHz bafKJwHttb 

• 000 line hodzontol 
resalutton 

• Composite viiJeo input 
B9TiUCKfi12N Green 

BrAlKGIZHDY Amber 
UST PRICE: 5179.00 
fShippiig Weigh! 19 lbs,) 
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SALE 

PRICE: 


$129.00 


IlW 

TpBOBesiwci.upeP 


{VaW tNrougb 6/30/031 

OIRECT FACTORT 
CONSUMER REBATE 
CERTIFICATE INCLUOEBI 


ransn mciHcmin: 

# Deiayed sweep operation for sweep expansion up to 
1000V • 5 mV division sensitivity selectable 2 mV to 
20MHz • Variable hofd-off puise train display • Single- 
sweep for nonrepetitive waveforms • Built-in triggering 
filters • Video sync separator standard • CHOP or 
ALTERNATE disptay • Differential input capabifity • 117 
nS rise time for short duration puJses • Aiternate trigger 
capabiiily • Front panel x-y operation • 10:1/reference/ 
direct probes inciuded 

30 MHz 

DUAL TRACE - DELAYED SWEEP 

BORKPISao List Price: $875.00 

625.00 

(Shipping Weight 20 ibs.) 

SAVE $300.00!! 

INCLUDING REBATE 




H-P QUALITY & PERFORMANCE 
AT OUR LOW PRICES! 


SERIES 10 

Programniable 

Calculatars 



F»t Na. 

SO HP-f OC 
BO ffP-ffC 
BO HP-12C 
BQ HP-f 5C 
BO ffP-f BC 


• flPN Logic 

• Contimjous Memofy 

• Convenient Design 

• Automatic Turn-off Function 

• LCD 

• Self Diagnosis 

• Rugged Construction 

iiRtN»SAt£PIVfCB 


ScientifiG (Shipping Weight 3 JbsJ 
Advanced Scientific (Shipping Weight 3 lbs.) 
Advanced Financial (Shipping Weight 3 lbs.) 
Advanced Scientific w/matrices (Sh. Wt 3 lbs.) 

For Digital Electronics & Computer Science (3 lbs.) 


S 70,00 
S 90.00 
5120.00 
1120,00 
$ 120.00 


$59.00 

$79.00 

$99.00 

$99.00 

$99.00 


HP-41 C/CV - Handheld Compiiter System 

SALE 
$159.00 



PM M. 

BOHP^IC 


iBIClIptllfl 

Handheld computer 
W/HP821061 memory module included 
BQ HP-41 CV Handheld Computer w/5X Memory (S lbs.) 
BQ HP82104AP]uQ-‘m Card Reader (Sh. Wt 5 lbs) 
fiO HP92153Ao^ical Wand (Sh. Wt 5 Ibs.) 

BQ HP82161Aom^ Cassette Drive (Sh.WL 5 Ibs.) 

SO HPS2ie2AThema\ Printsr/Rotler (Sh. WL 5 Ibs.) 
so ffP82f63A Video Intertace (Sh. Wt 5 Ibs.) 

ENHANCEMENT MODULES; 


UtthriM 
$195.00 
(5 Ibs) 
$275.00 
$195.00 
$125.00 
$450.00 
$450.00 
1225.00 


$2f9.00 
$159.00 
$ 99.00 
$349.00 
$349.00 
$179.00 


on nmim 

HP-IL Module 

$125.00 

$$6.00 

BQ MP&2I70A 

Quad RAM 

$ 75.00 

$69.60 

09 HPBEieOA 

Extended Functions/Memory Module 

$ 75.00 

$69.00 

BQ HPB21B1A 

Extended Merrmry Module 

$ 75.00 

$59.00 

09 KPBE1B2A 

Time Mockjle 

$ 75.00 

$69.00 




a 


r Ml E* ioi iBimki <w w B 
laiaixareiiunitBiiiaiiBi. 

Ip la m «i a a m 'n tn.) 
LeuniaiMMiaiiBaaaM! 


BP HP‘7SC (Sh. Wl 9 Its) List S995.P0 



HP-75C PORTABLE COMPUTER 


Accepts 48K of applicatiens ROM 
Touch-type typewriter like keyboard 
Pcwertul BASIC Language 
Uses same peripherals as Series 40 


’•*‘$795. 


00 


PRIORITY ONE ELECTRONICS 

9161 PEERING AVE. CHATSWORTl CA 91311 

ORDER TOLL FREE CBOO^ 423-5922 - CA, AK, HI CALI C213> 709-5111 

-[urms. US. VISA. MG, BAG. Clwgk. Money Order. U.Tfunds Only. GA reskJenrsadd e'^% Sales Tax. MINIMUM PREPAID ORDER J1 &.D0 InclMde MINIMUM 
SMI PPIN G a H AN D UNG ol S3.00 for the Nrst 3 lbs. plus 40* for each additional pound Orders over 50 Iba sent Ireigtil cdteet dust in case, please inGlude your 
phone riufTiber. Prices subject to ctiange wtthDut notice. We wil I eb our best to mainlain prices ihfough May, 1903, Credit Card orders will te diarperi appropriate 
(reighl 11 you haverit recewed your WIfster '83 EngmeerinEr Setectkin guide, send il.OO (nr your copy today! Sate prices for prepaid orders, nrily. 


Circle 370 on Inquiry card. 


BYTE May 19fi3 583 
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STATIC RAMS 


21 ot 
S1D1 
2102-1 
2102L 4 
2102 t -2 
2111 
2112 
2114 
2114L-4 
2114L-3 
2tl4L-2 
2147 

TMS4044-4 

TMS4044-3 

TMS4044-2 

|MK41ia 

TMM2016-200 

TMM2D16-150 

TMM20ie-100 

HM611i"4 

HMEiie^a 

HM6116-2 

HM6116LP-4 

WM6116LP-3 

HMfill ELF-2 

Z-6132 


2S& X 4 
256 X 4 
T024 X 1 
1024 X 1 
1024 X 1 
2SG X 4 
25i X 4 
1024 X 4 
1Q24 X 4 
1D24 X 4 
1024 jt 4 
4006 X 1 
4006 X 1 
4096 X 1 
4096 X 1 
1024 X e 
2048 X 8 
2048 X 8 
2048 X B 
2048 X 8 
2048 X 8 
2048 X 8 
2048 X 8 
2048 X a 

2040 K a 

4098 X 8 


MLP) 
f [LP) 


) (UP) 
I (UP) 
I (UP) 


UP ■ Low Power 


(450 ns) 

(450n9) (cmos) 

(450 ns} 

(4S0n8) { 

(25009)( 

(4B0ns) 

(450ns) 

(450ns) 

(450ns)( 

(300ns) ( 

(200ns) ( 

(S5ns) 

(45ana) 

(300 ns) 

{2D0ns) 

{2S0ns) 

(2D0ns) 

(ISOns) 

(lOOns) 

(200ns) ( 

(iSOns) ( 

(120ns) { 

pOOns) ( 

(tSOns) ( 

(120ns) ( 

(300ns) ( 

Qstal = Quasi-Slalic 


) (cmos) 

) (cmos) 

) (cmos) 

) tcmos)(LP) 
) (cfnoB)(LPi 
) (cmosKLP} 
) (Ostal) 


DYNAMIC RAMS 


TMS4027 

4096 X 1 

(250nE} 

1,99 

UPD411 

4098 X 1 

(300 ns) 

3.00 

MM5280 

4096 M 1 

(300ns) 

3.00 

MK4108 

Bt92 X 1 

(200ns) 

1.8S 

MM5298 

8192 X 1 

(250ns) 

1.85 

4116-300 

16384 X1 

(300ns) 

0/11,75 

4116-250 

16384 X1 

(250ns) 

8/11.95 

4116-200 

16384 X1 

(200nB) 

8/12.95 

4116-150 

16384 X1 

(15Dns) 

6/14.95 

4116-120 

1E384 X1 

(120nB) 

8/29.95 

2118 

16384 X 1 

(ISDns) (5v) 

4.95 

4164-200 

65536 K1 

(200ns) (5v) 

9.95 

4164-150 

55536 X1 

(ISOns) (5v) 

6.95 


5V ' single 5 volt supply 


EPROMS 

(lus) 

(450 ns} 

(450ns) (Sv) 

(4S0n9} (5v) 

(350ns} (5v) 

(450 ns) (5v} 

(450ns] 

(4 50 ns) (5v) 

(450mJ (5v) 

(250 ns) (5v) 

(200 ns) (5v) 

(450 ns) (5w) 

(250 ns) (5v) 

(200nsJ (5y) 

(450 ns) (Sv) 

(450ns) (5v)(24 pin) 

5v Single 5 Voll Supply 


EPROM ERASERS 


1702 

256 X 8 

2708 

1024 X 8 

2758 

1024 K 8 

2716 

2048 X 8 

2716-i 

2048 X 8 

TMS2S16 

2048 X 8 

TMS2716 

2048 X 8 

TMS2532 

4096 X 8 

2732 

4096 X B 

2732-250 

4096 X 8 

2732-200 

4096 X 8 

2764 

8192 X 8 

2764-250 

8192 X 6 

2764-200 

8192 X 8 

TMS2564 

8192 X 8 

MC68764 

8192 X 8 


PE-14 

Timer 

Capacily 

Chip 

6 

Intensity 

(uW/Cfn») 

5,200 

83,00 

PE-14T 

X 

6 

5,200 

119.00 

PE-24T 

X 

9 

6,700 

175,00 

PL-265T 

X 

20 

6,700 

255.00 

PR-125T 

X 

16 

15,000 

349.00 

PR-320 

k._ 

X 

32 

15,000 

595,00 

_.j 




Z-80 

2.5 Mhz 


8000 


6800 


74LS00 


Z86-CFU 

3.95 

Z60-CTC 

4.49 

ZSO-DART 

10.95 

Z80-DMA 

14.95 

Z80-PIO 

4,49 

Z80-SIQ/9 

16.95 

Z80-SIO/1 

16.95 

Z80-SIO/2 

16.95 

Z80-SIO/9 

16.95 


4.0 Mhz 


Z80A-CPU 

4.95 

Z80A-CTC 

4.95 

Z8DA-DART 

11.95 

ZaCA-DMA 

16,95 

Z80A-PI0 

4.95 

Z80A-SIO/0 

16.95 

Z80A-S10/1 

16.95 

Z80A-S1O/2 

16.95 

Z8CIA-SIO/9 

16.95 

S,0 Mhz 

zeao-cpu 

11.95 

ZBOB-CTC 

13.95 

Z8O0-PIO 

13.95 


ZaOB'DART 19.95 | 

ZILOG 

Z6132 34.95 I 

Lz8S71 39.95J 



''crystals'' 

32.768 khz 

1.95 

1.0 mhz 

4.95 

1.8432 

4.95 

2.0 

3.95 

2.097152 

3.95 

2.4576 

3.95 

3.2768 

3.95 

3.579535 

3.95 

4.0 

3.95 

5.0 

3.95 

5.0688 

3.95 

5.185 

3.95 

5.7143 

3.95 

6.0 

3.9S 

5.144 

3.95 

6.5536 

3.95 

8.0 

3.95 

19.738635 

3.95 

14.31818 

3.95 

15.0 

3.95 

1E.0 

3.95 

17.430 

3.95 

18.0 

3.95 

18.432 

3.95 

20.0 

3.95 

22.1184 

3.95 

32.0 

3.95 , 


CRT 


CONTROLLERS 

8845 

14.95 

68S45 

35.95 

HD465055P 

15.95 

6847 

12.25 

MCI 372 

6.95 

56047 

24.95 

8275 

29.95 

7220 

99.95 

CfiTS027 

39.95 

CHT5037 

49.95 

TM 5991 BA 

39.95 

DF835a 

49.95^ 



KEYBOARD 
CHIPS 

Ay5-2376 11.95 

LAY5-3600 11.95 j 


8035 
8039 
INS^806Q 
lNS-a073 
8080 
8085 
8085 A-2 
BD88 

8087 

8088 
8089 
8155 
8155-2 
8155 
8185 
8185-2 
8741 
8748 

, 8755 


8200 


8202 

8203 

8205 

8212 

8214 

8218 

8224 

8228 

8228 

8231 

8237 
8237-5 

8238 
8243 
B250 
8251 
8253 
8253-5 
8255 
8255-5 
8257 
8257-5 
8259 
0259-5 

8271 

8272 
8275 
8279 
B279-S 
8282 

8283 

8284 
8286 

8287 

8288 


DISC 
CONTROLLERS 


1771 
1791 
1793 
1795 
1797 
2791 
2793 
2795 
j 2797 
5843 
S272 
UPa7E5 
1891 
i 2143 


16.95 

24.95 

25.95 

49.95 

49.95 

54.95 
54 95 

59.95 
59 95 

34.95 

39.95 

39.95 

17.95 

18.95 , 


rCONNECTORSl 

RS232 MALE 

2.50 

nS232 FEMALE 

3.25 

nS232 HOOD 

1.25 

^S-100 ST 

3.95^ 


San Jose. CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 

e 19113 JOR MICnODiVICES. INC- 


E8000 

8800 

88DZ 


59.95 

3.95 

7.95 


EBOfl 

13.80 

680 9E 

19,95 

6809 

11.95 

6610 

2,95 

6820 

4.35 

6821 

3,25 

6828 

14.95 

6840 

12.95 

6843 

34.95 

6844 

25.95 

6845 

14.95 

6847 

11.95 

5850 

3.25 

6852 

5.75 

6860 

9,95 

6862 

11.95 

6875 

6.95 

6880 

2.25 

6863 

22 J5 

68047 

24.95 

68486 

19,95 

6800 > 

1MHZ 

68 BOO 

10.95 

60602 

22.25 

68B09E 

29,95 

68609 

29.95 

68610 

6,95 

68B21 

6.95 

68645 

19,95 

68650 

5.95 

68BO0 = 

2 MHZ 


6500 

1 MHZ 


8502 

4.95 

6504 

6.95 

6505 

8.95 

6507 

9.95 

6520 

4.35 

8522 

7.95 

6532 

9.95 

6545 

22.50 

6551 

11,65 

2 MHZ 


6502A 

6.95 

652 2A 

9.95 

8S32A 

11.95 

8545A 

27.95 

6551A 

11,95 

3 MHZ 


65029 

14.95 


UARTS 

AY3-1014 6.95 

AY 5-1013 3.95 

AV3-1015 6.95 

PT147Z 9-95 

TR1602 3.95 

2350 9.95 

2651 6.95 

TMS6011 5.95 

IM 84 02 7.95 

IM6403 8.95 

tMS825D 10.95 

GENERATORS 
B ITERATE 


MC14411 

eR194l 

4702 

CQM5015 

COM8118 

MM5307 


11.95 

11.95 

12.95 

16.95 

10.95 
10.95 


74LSOO 

.24 

74LS173 

.69 

74LS81 

,25 

74LS174 

,55 

74LS82 

.25 

74LS175 

,55 

74LS03 

,25 

74 LSI 81 

2.15 

74LS04 

.24 

74LS189 

8,95 

74LS05 

.25 

74LSI90 

.89 

74LS08 

.28 

74 LSI 91 

,89 

74LS09 

.29 

74LS192 

.79 

74LS10 

,25 

74 LSI 93 

.79 

74LS11 

.35 

74 LSI 94 

.69 

74LS12 

.35 

74 LSI 95 

.89 

74L513 

.45 

74 LSI 96 

.79 

74LS14 

.59 

74LS197 

.79 

74LS15 

.35 

74LS221 

.89 

74LS20 

,25 

74LS240 

.95 

74LS21 

.29 

74LS241 

.99 

r4LS22 

,25 

74LS242 

.99 

74L526 

.29 

74LS243 

.99 

74LS27 

,29 

74LS244 

.99 

74LS28 

.35 

74LS245 

1.49 

74LS30 

.25 

r4LS247 

.75 

74LS32 

.29 

74LS24e 

.99 

74LS33 

.55 

74LS248 

.99 

74L&37 

,35 

74LS2S1 

,59 

74LS38 

.35 

74LS2S3 

.59 

74LS40 

.25 

74LS257 

.59 

74L542 

.49 

74 L 9258 

.59 

74LS47 

.75 

74LS259 

2,75 

74LS4B 

.75 

74LS260 

.59 

74LS49 

.75 

74LS266 

.55 

74LS51 

.25 

74LS273 

1.49 

74LS54 

,29 

74LS275 

3.3S 

74LS55 

.29 

74tS279 

.49 

74tS63 

1,25 

74LS2a0 

1.98 

74LS73 

.39 

74LS203 

.69 

74LS74 

.35 

74LS29a 

.89 

74LS75 

,39 

74LS293 

,89 

74LS76 

39 

74LS295 

.99 

74LS78 

.49 

74LS296 

.89 

74L583 

.60 

74LS299 

1,75 

74LS85 

,69 

74LS323 

3,50 

74t.S86 

,39 

74LS324 

1.75 

74LS90 

.55 

74LS352 

1.29 

74LS91 

.89 

74LSa53 

1.29 

74LS92 

.55 

74LS363 

1.35 

74LS93 

.55 

74LS364 

1.95 

74LS95 

,75 

74LS365 

.49 

74LS9E 

.89 

74LS366 

.49 

74LS107 

,39 

74LS357 

.45 

74LSin9 

.39 

74 L 5388 

.45 

74LS112 

.39 

74LS373 

.99 

74LS113 

,39 

74L5374 

.99 

74LS114 

.39 

74LS377 

1.39 

74LSI22 

,45 

74 L 5378 

1,18 

74LS123 

,79 

74LS379 

1.35 

74LSI24 

2,90 

74L53eS 

1.90 

74LS12S 

.49 

74L53a6 

.45 

74LS126 

,49 

74LS390 

1,19 

74LS132 

.59 

74 L 5393 

1.19 

74LS133 

.59 

74LS395 

1.19 

74LS136 

.39 

74LS399 

1.49 

74 LSI 37 

,99 

74LS424 

2.95 

74LS13B 

.55 

74LS447 

.37 

74LSt39 

.55 

74LS490 

1.95 

74LS145 

1,20 

74LS624 

3.99 

74LS147 

2.49 

74LS640 

2.28 

74LS148 

1,35 

74LS645 

2.20 

74LS1S1 

.55 

74LS668 

1,69 

74LS1S3 

,55 

74L5E69 

1.89 

74LS154 

1.90 

74LS670 

1.49 

74LS155 

,69 

74L5674 

9.65 

74LS156 

.69 

74LS582 

3.20 

74LS157 

.65 

74LS683 

3,20 

74LS15a 

.59 

74L5S84 

3.20 

74LS160 

.69 

74LS685 

3.20 

74LS161 

.65 

74L5E88 

2.40 

74LSI62 

.69 

74L5689 

3,20 

74L5163 

.65 

74L5783 

24,95 

74LS164 

.69 

81L595 

1.49 

74LS1E5 

.95 

81L596 

1.49 

74LSt66 

1.95 

81LS97 

1.49 

74LS160 

1.75 

81L598 

1.49 

74LS169 

1.75 

2SLS2521 

2.80 

L 74LS170 

1.49 

25 L 52569 

4.25 


FUNCTION 

MC4024 3.95 

LM5E6 1.49 

JCR2206 3.75 

3.95 i 


VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sai 11- 

PLBAS£ USE YOU ft CUSTOmBft NUMBER WHEN ORDERiN 
TERMS: For shipping Inolini* $2 lor UPS Ground pr |3 lor UPS SI 
LsEmI Air. Ittini ovtr 5 pounds rtqulr* sdclllionfll shipping chprgi 
Foreign orderly inci udv sutllcitnl amount f or shipping. There It at 
mlnlitiyrn order. Day Area end Lot Angelat Counties add Sal 
Tax. Other Csllloniia reeldante add Sele* Tax. We reserve 1 
righl 10 lubelMute manulecturvr. Not responsible (dr typographU 
errors. Prices are subject to charkge wllhoul notice. We wlH match 
beat any compelMor's price provided It Is nol below our co*L 




584 BYTE May 


Circle 245 on inquiry card. 
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7400 


10 

11 

12 

13 

14 

15 

16 

17 
16 
19 
10 
11 
12 

13 

14 
16 
17 
!0 
:1 
!2 
23 

25 

26 
27 
26 
30 

32 

33 
37 
36 
10 
12 
13 

44 

45 

46 

47 

48 

50 

51 

53 

54 
50 
70 

72 

73 

74 

75 
7G 

30 

31 

32 

33 
35 
B6 
B9 

90 

91 

92 

93 

94 

95 

96 

97 
100 
107 

109 

110 
111 
116 
120 
121 
122 
123 

125 

126 
126 


.19 

74132 

.45 

.19 

74136 

.50 

.19 

74141 

.55 

.19 

74142 

2,95 

.19 

74143 

2.95 

.25 

74145 

.50 

.29 

74147 

1.7S 

.29 

74148 

1.20 

.24 

74150 

1,35 

.19 

74151 

.55 

,19 

74152 

.65 

.25 

74153 

.55 

.30 

74154 

1,25 

.35 

74155 

.75 

.49 

74156 

.55 

.25 

74157 

.55 

.25 

74159 

1.65 

.19 

74160 

.85 

.35 

74161 

,59 

.35 

74162 

.85 

.29 

74163 

,59 

.29 

74164 

.85 

.29 

74165 

,85 

.29 

74166 

1.00 

.45 

74167 

2.95 

.19 

74170 

1.65 

.29 

74172 

5.95 

.45 

74173 

.75 

.29 

74174 

.89 

.29 

74175 

.89 

.19 

74176 

.89 

.49 

74177 

.75 

.65 

74178 

1.15 

.69 

74179 

1.75 

,69 

74186 

.75 

.69 

74181 

2.25 

.59 

74182 

.75 

.69 

74184 

2.00 

.19 

74185 

2.00 

.23 

74190 

1.15 

.23 

74191 

1,15 

.23 

74192 

.79 

.23 

74193 

.79 

.35 

74194 

.55 

.29 

74195 

.65 

.34 

74196 

.79 

.33 

74197 

.75 

,45 

74198 

1.35 

.35 

74199 

1,35 

,59 

74221 

1.35 

1.10 

74246 

1,35 

,95 

74247 

1.25 

.50 

74248 

1.85 

.59 

74249 

1.95 

.35 

74251 

.75 

2.15 

74259 

2.25 

.35 

74255 

1-35 

.40 

74273 

1.95 

.50 

74275 

1,25 

.35 

74279 

.75 

.65 

74253 

2.00 

.55 

74284 

3.75 

.70 

7425S 

3.75 

2.75 

74290 

.95 

1.75 

74293 

.75 

.30 

74296 

.85 

.45 

74351 

2,25 

.45 

74365 

.65 

.55 

74356 

.65 

1.55 

74367 

.65 

1.20 

74368 

.65 

.29 

74376 

2.20 

.45 

74390 

1.75 

.49 

74393 

1.35 

,45 

74425 

3.15 

.45 

74426 

.85 

,55 

74490 

2.55 


r 



LINEAR 





RCA 


LM301 

.34 

LM340(see 7800} 

LM566 

1.49 

LM1600 

2,37 

CA 3023 

2.75 

CA 3082 

1.65 

LM301H 

.79 

LM348 

.99 

LM567 

.89 

tMiei2 

8,25 

CA 3039 

1,29 

CA 3093 

1,55 

LM3a7 

.45 

LM3S0K 

4.95 

NES70 

3.95 

LM1B3a 

3.50 

CA 3046 

1,25 

CA 3086 

.80 

LM30a 

.69 

LM3S0T 

4,60 

NE571 

2.95 

LM1871 

5,48 

CA 3059 

2.90 

CA 3089 

2,99 

LM30BH 

1.15 

LM356 

,69 

NE592 

2,75 

LM1872 

5.48 

CA 3060 

2,90 

CA 3096 

3.49 

LM309H 

1,95 

LM350 

1,79 

LM708 

.59 

LMia77 

3.25 

CA 3065 

1.75 

CA3130 

1,30 

LM309K 

1.25 

LM376 

3,75 

LM710 

,75 

LM1889 

1.95 

CA 3080 

1.10 

CA3140 

1,15 

LM310 

1.75 

LM377 

1.95 

LM711 

.79 

LM1896 

1.75 

CA 3081 

1.65 

CA 3146 

1.65 

LM311 

.64 

LM37e 

2.50 

LM723 

,48 

ULN2003 

2.49 

CA3160 

1.19 


LM311H 

.69 

LM379 

4.50 

LM723H 

,55 

LM2877 

2.05 





LM312H 

1.75 

LM380 

.89 

LM733 

.98 

LM2878 

2.25 


Tl 


LM317K 

3.95 

LM380N-e 1.10 

LM741 

.35 

LU2900 

.85 



LM317T 

1.19 

LM381 

1.60 

LM741N-14 

.35 

LII290T 

1.00 

TL494 

4,20 

75365 

1.95 

LM316 

1.49 

LM382 

1.60 

LM741H 

.40 

LM3900 

,59 

TL496 

1.85 

75450 

,59 

LM316H 

1,59 

LM383 

1,95 

LM747 

.69 

LM3905 

1.25 

TL487 

3.25 

75451 

.39 

LM319H 

1.90 

LM384 

1,95 

LM746 

.59 

LM3909 

.88 

75107 

1.49 

75452 

,39 

LM319 

1,25 

LM366 

,89 

LM1014 

1.19 

LM3811 

2,25 

75110 

1.85 

75453 

.39 

LM320(sce 7900) 

LM387 

1.40 

LM1303 

1,95 

LM3914 

3.85 

75150 

1.85 

75454 

,39 

LM322 

1.65 

LM389 

1.35 

LM1310 

1.49 

LM3915 

3.95 

75154 

1.95 

75491 

,79 

LM323K 

4.95 

LM390 

1.95 

MG1330 

1,68 

LM3916 

3.95 

75169 

1.25 

75482 

,79 

LM324 

.59 

LM392 

.69 

MC1349 

1.89 

MC4024 

3.95 

75199 

1.25 

75493 

.69 

LM329 

.65 

LM394H 

4.60 

MCI 350 

1.19 

MC4D44 

4.50 

75494 

.88 


LM331 

LM334 

LM335 

3.95 

LM399H 

5.00 

MC1358 

1.69 

ftC4136 

1.25 





1.19 

1.40 

NE531 

NES5S 

2,95 

.34 

MCI 372 
LM1414 

6.95 

1.59 

flC41S1 

LM4250 

3,85 

1.75 


BJ FET 


LM336 

1,75 

NE556 

.55 

LMl45e 

.59 

LM4S00 

3.25 

TL071 

,79 

TL084 

2.19 

LM337K 

3.95 

NE556 

1.50 

LM148a 

.69 

HC4558 

.69 

TL07Z 

1.19 

LF347 

2.19 

LM337T 

1.95 

NE561 

24,85 

LM1489 

,69 

LM13080 

1.29 

TL074 

2.19 

LF351 

GO 

LM338K 

6.95 

NE5&4 

2.95 

LM1496 

,65 

LM13600 

1.49 

TLOai 

.78 

LF353 

1,00 

LM339 

.99 

LMS65 

.99 

LM1SS8H 

3.10 

LM13700 

1.49 

TL082 

1.19 

LF355 

1,10 









TL083 

1,19 

LF356 

1.10 

1. 

H = TO-5 CAN 

T = 

TO-220 

K 

^ TO-3 


LF3S7 

1.40 



74S00 


74S00 

.32 

74 SI 83 

1.95 

74S02 

.35 

74S16B 

3.95 

74S03 

.35 

74S168 

3.95 

74S04 

.35 

74S174 

.95 

74S05 

.35 

74S175 

.95 

T4S08 

,35 

745181 

3.95 

74S09 

.40 

74S1S2 

2.95 

74S10 

,35 

745188 

1,95 

74S1t 

.35 

74S189 

8.95 

74S15 

,35 

745194 

1.49 

74S20 

.35 

74S19S 

1,48 

74S22 

.35 

74S196 

1.49 

74S30 

.35 

745197 

1,49 

74S32 

.40 

74S20t 

6.95 

74S37 

.88 

74S225 

7,95 

74S36 

.65 

745240 

2.20 

74S40 

.35 

74S241 

2,20 

74S51 

,35 

74S244 

2.20 

74S64 

.40 

74S251 

,85 

74S65 

.40 

74S253 

.95 

74S74 

.50 

74S257 

.35 

74S&5 

1.99 

T4S258 

.95 

74S8E 

.50 

74S260 

.79 

74S112 

.50 

74SZ74 

19.95 

745113 

.50 

74S27S 

19.95 

74S114 

.55 

74S260 

1.95 

745124 

2,75 

74S267 

1.90 

74S132 

1.24 

74S288 

1.90 

745133 

,45 

745269 

6,89 

74 SI 34 

.50 

74S301 

5.95 

745135 

.89 

745373 

2.45 

74 SI 38 

.85 

74S374 

2.45 

745139 

.85 

74 5 361 

7.95 

74S140 

.55 

74S387 

1.95 

745151 

,95 

745412 

2.98 

74S153 

.95 

74S471 

4.95 

745157 

.95 

745472 

4.95 

745158 

.95 

74S474 

4,95 

74S161 

1.9S 

745482 

15.25 

74S162 

1.95 

745570 

2,95 



74SS71 

2.95 


r INTERFACE 

8T26 1.59 

BT26 1.89 

aT95 .89 

VOLTAGE 

REGULATORS 


8T86 

.89 

780ST 

.75 

790ST 

.65 

8X97 

.69 

7808T 

,75 

79087 

.85 

8T99 

.89 

7812T 

.75 

7912T 

.65 

DM8131 

2.95 

7515T 

.75 

7915T 

.85 

DP8304 

2.29 

76247 

.75 

7924T 

,85 

DS883S 

1.99 

7805K 

1.39 

7905 K 

1.49 

DS8838 

MISC. 

.99 

7612K 
7615K 

1.39 

1.39 

7912K 

7915K 

1.49 

1.49 

ULN2003 

2.49 

7624 K 

1.39 

7924IC 

1,49 

3242 

7,95 

70105 

.89 

79 LOS 

.79 

3341 

4.95 

7aL12 

-69 

79Lt2 

,79 

MC3470 

4,95 

78L1S 

.89 

79LtS 

.79 

MC3460 

9.00 

78H05K 

9,95 

LM323K 

4.95 

11C90 

95H99 

2513^001 UP 

L 2513-002 LOW 

13,95 

7.95 

9.95 
9.95j 

76H1ZK 

9.95 

T - TO-220 

L = 

UA78S40 

K = T0^3 

TO-92 

1.95 


IF VOU CAN FIND A PRICE LCUIER ELSEWHERE, 
LET US KNOW AND WE WILL MEET OR BEAT THEIR 
PRICEI (SEE TERMS BELOW) 

* computer managed inuantoru — uirtuaiiu 
no bacH ordarai 

* Very compatltlue prlcasl 

* Friendly siaill 

* Fast seruice - most orders shipped within 
24 hourei 





CMOS 


4000 

.29 

4527 

1,95 

4001 

.25 

4526 

1.19 

4002 

.25 

4531 

,95 

4006 

,89 

4532 

1,95 

4007 

.29 

4538 

1,95 

4006 

.95 

4539 

1,95 

4009 

.39 

4541 

2,64 

4010 

.45 

4543 

1,19 

4011 

,25 

4553 

5,79 

4012 

.25 

4555 

.95 

4013 

,38 

4556 

.95 

4014 

.79 

4551 

1.95 

4015 

,39 

4562 

1.95 

4016 

,39 

4584 

.75 

4017 

.69 

4565 

.75 

4018 

.79 

4702 

12.95 

4019 

.39 

74C0a 

.35 

4020 

,75 

74C02 

.35 

4021 

.79 

74C04 

.35 

4022 

.79 

74C08 

.35 

4023 

.29 

74C10 

.35 

4024 

.65 

74C14 

.59 

4025 

.29 

74C20 

.35 

4026 

1,65 

74030 

.35 

4027 

.45 

74C32 

.39 

4025 

,69 

74C42 

1.29 

4029 

.79 

74C4S 

1.99 

4030 

.39 

74C73 

.65 

4034 

1.95 

74C74 

.65 

4035 

.85 

74C76 

.80 

4040 

.75 

74 CSS 

1.95 

4041 

.75 

74 CSS 

1.95 

4042 

.69 

74C86 

.39 

4043 

65 

74C89 

4.50 

4044 

.79 

74C90 

1.19 

4046 

,65 

74C93 

1.75 

4047 

.95 

74C95 

.99 

4049 

,35 

74C107 

.89 

4050 

,35 

74C150 

5,75 

4051 

.79 

74C1S1 

2.25 

4053 

,79 

74C154 

3,25 

4080 

.89 

74C1S7 

1,75 

4066 

.39 

74Cl6a 

1.19 

4086 

.39 

74C181 

1.19 

4069 

,29 

74C182 

1,19 

4070 

,35 

74C183 

1.19 

4071 

,29 

740164 

1.39 

4072 

,29 

74C185 

2.00 

4073 

.29 

74C173 

.79 

4075 

.29 

74C174 

1.19 

4076 

.79 

74C175 

1-19 

4078 

.29 

74C192 

1.49 

4081 

.29 

74C193 

1,49 

4082 

.29 

74C195 

1.39 

4085 

,95 

74C200 

5,75 

4086 

.95 

74C221 

1,75 

4093 

.49 

74C373 

2.45 

4098 

2,49 

74C374 

2.45 

4099 

1,95 

74C901 

.39 

14409 

12.95 

74C902 

,85 

14410 

12.95 

74C903 

.85 

14411 

11.95 

74C905 

10.95 

14412 

12.95 

740906 

.95 

14419 

7.95 

74C907 

1.00 

14433 

4.18 

74C908 

2.00 

4502 

,95 

74C909 

2.75 

4503 

.65 

74C910 

9.95 

4508 

1,95 

74C911 

8,95 

4510 

.95 

74C912 

8.95 

4511 

.85 

74C914 

1,95 

4512 

.95 

74C915 

1.19 

4514 

1,25 

74C918 

2,75 

4515 

1.79 

74C920 

17.95 

4518 

1,55 

74C921 

15.95 

4518 

.89 

74C922 

4.49 

4518 

,39 

74C9Z3 

4,95 

4520 

.79 

74C92S 

5,95 

4522 

1,25 

74C926 

7-95 

4526 

1,2S 

74C928 

7.95 



74C9Z9 

19,95 


EXAR 

xn 2206 3.75 I 

XH 2207 3.75 | 

Xn 2208 3.75 

XH2211 5,25 

XR 2240 3.25 J 


DATA ACQUISITION 

ADCO60O 15.55 OACOSOe 

ADCDOOe 3.49 t]AC1020 

ADC0609 4.49 D AC 1022 

ADC0917 9.95 MCI 40616 

^ D AC0800 4.9 5 MCI 408 L6 


r SOUND CHIPS 1 

76477 

3.95 

76489 

8.95 

AV3^8910 

12-95 

AYa-S912 

12.95 

MC3340 

_ 12 - 


OROER TOLL FREE 800-53S-5000 


SOO-662-6279 

(CALIFORNIA RESIDENTS) 


ALL MERCHANDISE lOQo/o GUARANTEED 


CALL US FOR VOLUME QUOTES 


s 1993 30R MICnODEVtCES, INC. 


Circle 245 on inquiry card. 


BYTE May 1963 585 














2732 2764 


JDR Microdevices 


1224 S. Bascom Avenue 


San Jose. CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 


e 1»e» JDR MICflODEVICES, INC. 


586 BYTE May 19&^ 


Circle 246 on Inquiry card. 


VISIT OUR RETAIL STORE 


HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 11 -3 


P1.E4SE USE row CUSTOMER NUmSEH WHEH OHOeillNO 

TERMS: For thipiping IncliKlt |2 tor UPS Caround or $3 tor UPS Blot 
Ltbel Air. Itoms ov«r S pounds roguirt addllJonal shipping ohargos. 
Foreign ordsfi, Includ* suttlclenl smount fof shipping. There it a 110 
minimum order. Bej? Area and tot Angelts Counties edd Seles 
Tai. Other Calif omit residenit odd Sales Tas. W« reserve Ihe 
right to substitute manuradurer Not respionilble for typographtcel 
errora. Prices ere subject to change without notice. We will match or 
beat any competMoria price provided It la not below our cost. 


CAPACITORS 

TANTALUM 

10V 1SV 20V 2SV 3SV SOV 


.22uf 






.40 


.27 






,40 


,33 






,40 

.45 

.47 




.35 



.50 

.60 






.45 

,50 

1.0 



.40 

.40 

.45 

.45 


1.S 




.45 


.50 

.60 

t.S 







.75 

2.2 


.35 

.40 

.45 


.65 

.05 

2.7 


.40 

.45 




.90 

3.3 


,45 

.50 

,55 

.60 

.65 

.90 

3.9 


.45 






4.7 

.45 

.55 


.SO 

.65 

.85 

.90 

6.0 



.60 





8.0 



.70 


.75 



0 2 







1.00 

10 


.65 

.00 

.85 

.90 

1.00 


12 

.65 


.05 

.90 




15 

.75 

.05 

.90 





IS 



1.25 





22 


1.00 

1.35 





27 



2.25 





39 


1,50 






47 

1.35 







56 

1,75 







100 


3.25 






270 

3.75 










DISC 



10pf 

50 V 

.05 

470 

SOV 

.05 

22 

SOV 

,05 

560 

5DV 

.05 

25 

SOV 

.05 

680 

SDV 

.05 

27 

5QV 

.05 

020 

SOV 

.05 

33 

50V 

.05 

.001 ut 

SOV 

.05 

47 

SOV 

,05 

.0015 

50 V 

.05 

56 

SOV 

.05 

.0022 

SOV 

05 

68 

50V 

,05 

.005 

50 V 

.05 

02 

SOV 

.05 

.01 

SOV 

,07 

100 

SOV 

,05 

.02 

SOV 

.07 

220 

50V 

.05 

.05 

SOV 

.07 

330 

50 V 

.05 

.1 

12V 

.10 




,1 

SOV 

.12 


MONOLITHIC 



.1u1-mono 

SOV 

,18 

.47ur-mono SOV 

.25 


ELECTROLYTIC 



RADIAL 



AXIAL 


.47ur 

SOV 

.14 

tul 

SOV 

.14 

1 

25V 

,14 

4.7 

16V 

.14 

2.2 

3SV 

.15 

10 

16V 

.14 

4.7 

SOV 

.15 

10 

SOV 

.16 

to 

50V 

.15 

22 

16V 

.14 

47 

35V 

.16 

47 

SOV 

.20 

100 

16V 

.18 

100 

15V 

.20 

220 

3SV 

.20 

100 

3SV 

.25 

470 

25V 

.30 

150 

25V 

-25 

2200 

18V 

.80 

220 

25V 

.30 




330 

16V 

.40 

COMPUTER 

500 

16V 

42 

GRADE 


1000 

1500 

16V 

16V 

.60 

.70 

26.000ut 30V 

3,95 

6000 

16V 

.85 


WIREWRAP CAROS 

FR-4 Epoxy Glass Laminate 
With Gold-Plated Contact Fingers 

S-tOO BUSS 

I P100-1 Bare — No Foil Pads.. 15.95 

P100-2 Horizontal BUSS. 22.95 

P100-3 Vertical BUSS. 22.95 

IpIOO. 4 Single Foil Pads Per Hole..... 23.95 

APPLE 

1 P500-1 Bare — No Foil Pads. 15.95 

P500-3 Horizontal BUSS. 22.95 

I P500-4 Single Foil Pads Per Hole. 23.95 

IBM 

IIBM-PR BUSS Lines + Pads. 55.00 

GENERAL PURPOSE 

22/44 PIN (.156" SPACING) 

P441-3 Vertical BUSS. 4.5" x 6" . 13.95 

P442-3 Vertical BUSS. 4.5" X 9" . 14.95 

36/72 PIN (.1" SPACING) 

P721-3 Vertical BUSS. 4.5" x 6" . 13.95 I 

Lp 722-3 Vertical BUSS. 4.5" x 9" .. 14.95 J 


IF VOU CAN FIND A PRICE LOWER ELSEWHERE. 
LET US Know AND WE WILL IKEET OR BEAT THEIR 
PRICEKSEETERmSDELOW) 


OPTO- 

ISOLATORS 


4N2a 

1.00 

MCA-7 

150 

4N27 

1.10 

MCA-255 

1.75 

4N2a 

.69 

IL-1 

1.25 

4N33 

1.75 

ILA-30 

t.25 

4N35 

1.25 

(LQ-74 

2.75 

4N37 

1.25 

H11CS 

1.25 

MCT-2 

1.00 

TIL-111 

1.00 

MCT-6 

1,50 

TIL-113 

t.75 



DIODES 


tN751 

5.1 voll 2 ener 

.25 

1N7S9 

12,0 voll zener 

.25 

1N4148 

f 1N 914) s Wile hi ng 25/1.00 

1N4004 

4aOPIV recliner 10/100 

KBP02 

20aPlV 1.5amp bridge 

45 

KBP04 

400PIV 1.Samp bridge 

.55 


MUFFIN FANS 
NEW UN-USEO 

4.68" Sc^uare 
3.125’^ Square 


14.95 j 

14.95 I 


SWITCHES 

$PDT mlnl-loggle 1.2S 

DPDT mini-toggle 1.50 

S POT pii sh -bu 11 on 1.49 J 


r TRANSISTORS] 

2N9t8 

.50 

MPS3706 

15 

MPS9t6 

.25 

2N3772 

1.B5 

2N2102 

.50 

2N3903 

.25 

2N2216 

.50 

2N3904 

.10 

2N2218A 

.5® 

2N39a6 

.10 

2N2219 

.5® 

2N4122 

.25 

2N2219A 

-50 

2N4123 

.25 

2N2222 

.25 

2N4249 

.25 

PN2222 

.10 

2N4304 

.75 

MP62369 

.25 

2N4401 

.25 

2N2484 

.25 

2N4402 

.25 

2N2905 

.50 

2N4403 

.25 

2N2907 

.25 

2N4857 

1.00 

PN2907 

.125 

PN4916 

.25 

2N3055 

,79 

2N5086 

.25 

3053T 

.69 

PN5129 

,25 

1 2N33e3 

.30 

PN5139 

.25 

1 2N3414 

.25 

2NS209 

-25 

2N3563 

,40 

2N6a28 

.35 

I 2N3565 

.40 

2N6043 

1.75 

I PN3565 

,25 

2Ne045 

1.75 

I MP53638 

.25 

MFS-A05 

.25 

MPS3640 

,25 

MPS-AOfi 

.25 

I PN3643 

.25 

MPS'ASS 

.25 

I PN3644 

,25 

TIP29 

.65 

I MP53704 

.15 

TIP31 

.75 



TIP32 

,7^ 


HEAT-SINKS 


TO-3 style 
TO-220 style 


1C SOCKETS 

1-99 

8 pin ST .13 
14 pin ST IS 


16 

pin 

ST 

.17 

-06 

18 

pin 

ST 

.20 

.18 

20 

pin 

ST 

.29 

.27 

22 

pin 

ST 

.30 

.27 

24 

pin 

ST 

.30 

.27 

28 

pin 

ST 

.40 

.32 

40 

pin 

ST 

.49 

.39 

64 

pin 

ST 

4.25 

call 

ST = 

SOLDERTAIL 

8 

pin 

WW 

.59 

.49 

14 

pin 

WW 

.69 

.52 

16 

pin 

WW 

.49 

.49 

18 

pin 

WW 

.99 

.90 

20 

pin 

WW 

1.09 

.98 

22 

pin 

WW 

1.39 

1-2S 

24 

pin 

WW 

1.49 

1.35 

28 

pin 

WW 

1.69 

1.49 

40 

pin 

WW 

1.99 

1.80 


WW ± WFREWRAP 
16 pin ZtF 6.75 call 

24 pin ZiP 9.95 cell 

28 pin ZJF 10.95 call 

ZIF s TEXTOOL 
(Zero Inserlfcn Force) 


r DIP 


SWITCHES 

4 POSITION 

.05 

5 POSITION 

,90 

6 POSITION 

.90 

7 POSITION 

.95 

8 POSITION 

.95 


VISA 



[LED LAMPS! 


1 Jumbo 

Red 

1-99 

.10 

100-up 

,09 


Jumbo 

Green 

.18 

-15 


Jumbo 

L Yellow 

.18 

-IS i 


LED DISPLAYS 


HP 5082-7760 


CG 

1-29 

MAN 72 

-3" 

CA 

-99 

MAN 74 

.3" 

CC 

-99 

FND-357 (359) 

.375^ 

cc 

1,25 

FNO-500 (503) 

.5" 

CC 

1-49 

FND-S07 (510) 

,5" 

CA 

1.49 


BYPASS CAPS 

.01 UF DISC 100/6.00 I 

.1 UFDISC 100/8.00 

.1 UF MONOLITHIC 100/15.00j 

RESISTORS 

V. WATT 5«/o CARBON FILM ALL 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE .025 

100 PCS. SAME VALUE .02 

1000 PCS. SAME VALUE .015 

























































2716 


16K EPROM 


^ TmS2532 


32K EPROM 


$595 


MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP--^ $14.95 
;)ver SOO pages of manufacturers data 
Iheets on most commonly used IC's. 
Includes: 

TTL^ 74/74 LS and 74 F 
CMOS 

Voltage Regulators 
Memory — BAM, ROM^ EPROM 
CPU’S — 6800, 6500, Z80, 8080, 
8085, 8086/8 

MPU support & interface — 6800, 
6500, 280, 8200, etc. 


BEST SELLING 
BOOKS 

OSBORNE/MC GRAW-HILL 


Apple II User's Guide ........ 

. . . . 16.96 

CRT Contiroiler'9 Handbook . . . . 

_9J5 

63000 Assembly Language 


Programming ............ 


CBASIC User Guide .. 


SYBEX 


Your First Compuler ......... 


The CP/M Handbook. 

... 14JS 

The PASCAL Handbook ...... 


Microprocessor Interfacing 


Techniques ............. 



TRANSFORMERS 

FRAME STYLE 

|2.fiVAC A 

I 2 .fi VAC CT 2ainp £ 

i2.eVAC CT 4ainp 7 

I 2 .GVAC CT fiamp 1C 

ts.KVAC CT 2flmp 1 

PLUG CASE STYLE 

I2VAC 2SDmH 3 

I 2 VAC SDOma A 

I 2 VAC lamp S.95 

|2VAC 2amp fi.flS 

DC ADAPATER 

9,12 VDC selactBble with universal adapter 

fl.9S 

VOTE: Plaae« iricluda sulllcient amount for | 
khlpplng on above items. 


DISK DRIVES 

TANOON 

TM100-1 SW " (FOR IBMJ SS/DD 229.00 
TM100-2 5W ' (FOR IBM) DS/OD 295.00 
SHUGART 

SA 400L sv." (40 TRACK] ss/oD 199.95 
SA 400 SVi" (35 TRACK) S&DD 189.95 
SIEMENS 

FD100-8 e ■ SS/DD 

{SD^ REPLACEMEhJTI 259.00 : 

PERTEC 
FD-200 sw $s/DD 179.95 j 

FD-250 SV/' DS/DD 199.95 I 

MPI 

MP-52 (FOR IBM) DSi/DD 295.00 I 

NOTE: PJeaee include BU^fflcient amouni lor 
^shipping on abave items. 

CABINETS FOR SV 4 ' 
DISK DRIVES 
CABINET #1 «29.95 

DIMENSIONS 8^ X 51^6 X 3^' 
COLOR MATCHES APPLE 
FITS STANDARD 5%" DRIVES, | 
INCL SHUGART 
INCLUDES MOUNTING 
HARDWARE AND FEET 

CABINET #2 $79.00 

COMPLETE WITH POWER 
SUPPLY, SWITCH, LINE 
CORD, FUSE & STANDARD 
POWER CONNECTOR 
DIMENSIONS: 11 x 5% x 3'^s" 
+5V@1 AMP,+12V(a 1.5 AMP| 
FITS STANDARD 5'A" DRIVES 
PLEASE SPECIFY 
GRAY OR TAN 

NOTE: Please include sufficleni amounf for 
L shipping on above llema. 


JDR SPRING SPECIALS 

SA400 $189.95 

I * 35 TRACKS 
I * REPEAT OF A SELLOUT 
LIMITED SUPPLY (AGAIN) 

MODIFY FOR USE IN APPLE (EXPERIENCED 
TECHNICIANS) 

* USE WITH CABINET #1 TO MAKE A BEAUTIFUL 
APPLE COMPATIBLE DRIVE 

MODIFICATION INSTnUCTIONS $1.00 
34 PIN EDGE CARD CONNECTOR MATES TO RI8S0N CABLE $3Ji5 

MEMORY SALE 

2114 450NS tTMS4045) 8/9.95 100 FOR .99 63. 

I 2114 250NS (TMS4045) 8/10,95 100 FOR 1.99 ea. 

2102L-4 LOW POWER 450NS .55 ea. 100 for .49 ea. 


4164 200NS 
HM6116-4 200 NS 
TMM2016 200NS 
2732 450NS 
TMS2532 
2764 45aNS 


5.95 

ZBOA-CPU 4MHZ 

4.75 

8080 2MHZ 

4.15 

6085 3MHZ 

4.95 

6086 5MHZ 

5.95 

6800 1MHZ 

9,95 

68000 6MHZ 


4.95 

3.95 

5.95 

29.95 

3.95 

59.95 


COMPONENTS 

LM1488orLM1489 .69 <». 7805Tor7812T .75«». 

16 PIN LOW PROFILE ST IC SOCKETS 100/8.00 
16 PIN TOOLED WIRE WRAP IC SOCKETS .49 EA. 

SPRING SPECIALS ARE GOOD ONLY UNTIL MAY 31,1333 


POWER SUPPLY 

MODEL 2 *39” 

MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 

+5 VOLT 4 AMP 
±12 VOLT 1 AMP 

NOTE: Please Include suNIclent amouni ior 
.shipping on above itams. 


[CONNECTORS] 

HS232 MALE 

2.50 

RS232 FEMALE 

3.25 

HS232 FEMALE 


RIGHT ANGLE 5.25 

RS232 HOOD 

1.25 

S-HW ST 

3.95 

S-100 WW 

4.95 

44 pin ST 

2.95 

44 pin WW 

4.95 

72 pin ST 

6,95 

72 pin WW 

7.95 1 


RIBBON CABLE 



SINGLE COLOR 

COLOR CODED 

CONTACTS 

r 

10' 

r 

10' ' 

10 

.50 

4,40 

.83 

7.30 

20 

.65 

5,70 

1.25 

11.00 

m 

.75 

6,60 

1.32 

11.60 

34 

90 

860 

1 66 

14.50 

40 

1.32 

11.60 

1.92 

16.80 

50 

1,38 

12.10 

2.50 

22.00 


D-SUBMINIATURE 


DESCRIPTION 

SOLDER 

RIGHT ANGLE 
SOLDER 

RIBBON CABLE 

HOODS 

MALE 

FEMALE 

MALE 

FEMALE 

MALE 

FEMALE 

BLACK 

GREY 

ORDER BY 

DBkxP 

DBkxS 

DBkxPR 

DBjwSR 

IDBxkP 

IDBxxS 

HOOD-B 

HOOD 

CONTACTS 9 

2.08 

2.66 


2,18 

3,37 

3.69 


1.60 

15 

2.69 

3.63 

2.20 

3,03 

4.70 

5.13 

— 

1.60 

25 

2.50 

3,25 

3.00 

4,42 

6.23 

6.84 

1.25 

1,25 

37 1 

4.80 

7.11 

4.63 

6,19 

9,22 

10.08 

— 

2.95 I 

50 

6.06 

9.24 

— 

— 

— 

— 

— 

3.50 


For order instructions see “!DC Gonnectors" below. 


IDC CONNECTORS 


DESCRIPTION 

SOLDER HEADER 

RIGHT ANGLE 
SOLDER HEADER 

WW HEADER 

RIGHT ANGLE 
WW HEADER 

RIBBON 

HEADER SOCKET 

RIBBON 

HEADER 

RIBBON 

EDGE CARD 

ORDER BY 

IDHxxS 

IDHkxSR 

IDHkxW 

IDHxxWR 

IDSxx 

IDMxx 

IDExx 

CONTACTS 10 

.82 

.85 

1.86 

2,05 

1.15 

_ 

2.25 

20 

1,29 

1.35 

2.90 

3.28 

1.86 

5.50 

2,36 

26 

1.68 

176 

3.84 

4.22 

2.43 

6.25 

2,65 

34 

2.20 

2.31 

4.50 

4.45 

3.15 

7.00 

3.25 

40 

2.58 

2.72 

5.26 

4.80 

3.73 

7.50 

3,80 

50 

3.24 

3.39 

6.63 

7.30 

4.65 

8.50 

4.74 


ORDERING INSTRUCTIONS: insert the number of contacts in the position marked "sot” of the “order by'’ part number listed. Example: A10 pin right angle solder style 
header would be IDH10SR. 


, 1993 JDR MICRODEVICES, INC. 


‘ APPLE IS A TRADEMARK OF APPLE COMPUTER CO, 


Circle 246 on inquiry card. 


BYTE May 19S3 S87 






















































VISIT OUR RETAIL STORE 

HOURS: H-W-F, 9-5 T-Th., 9-9 Sat. 11-3 


JDR Microdevices 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

e 19S3 JDFI MICnODEVICES. INC. 


fLEASe USE rOUE CUSTOMER NUMBER IMNEN OROERWG 
TERMS: For Shipping Include $2 lor UPS Ground « $3 for UPS Bluf 
Label Mr llemi over 5 poundi require adchtlonal thlpplng charges 
Foreign orders, Include svfrtclent aniounl for shipping. There Is a $ It 
minimum order. Ba^ Aiee and Los Angelas Counlles add SWo Selat 
Tax. Other California residents add Sales Tai. Wo reserve ihc 
right to aubiUtule manufacturer. Not raaponslble for typographical 
errors. Prices are subject to change wlihoui notice. We wilt match oi 
beat any competitor's price provided It It not below our ecsi. 


APPLE IS A TRADEMARK OF APPLE COMPUTER CO 


SPRING APPLE SALEI 


FD-35 DISK DRIVE 

By MA Systems 
I * Direct Replacement for 
Apple Disk II 
i * Compatible with Apple 
Controller or other Apple 
compatible controllers 
I * Specially designed electronics 
with low power consumption 
1 * DOS 3.3 and 3.2 compatible 
1 * Owner’s Manual and Warranty 
Card included 
I * 90-day Warranty 

5*229851 

CONTROLLER CARD »89.95J 

^ APPLENKEYBOARDssals? 

From the Keyboard Co. 

I * Brand New Rev. 7 keyboard — | 
NOT an imitation 
I * Special Purchase — Supply 
very limited 
I * Includes Encoder Board and 
Cable 

APPLE COMPATIBLE 
POWER SUPPLY *99.95 

I * Compact Switching Design 
* All Outputs regulated 
I ★ Short Circuit and Overload 
Protection 

I* Complete with Apple-type 
plug-in power cord 
I* Apple Compatible — Yet higher 
output allows more disk drives 
and cards without overheating 
I* +5V@5A,+12V@3A, 

-5V @ .5A, -12V @ .5A 
I * Shielded enclosure; 10%" x3'/a'’ 

X 2^16" _ 

VIEWMAX 80 

A Full Function 80 column card 
for Apple ir 

2 YEAR WARRANTY 


$19995 


HEW imPROVED 

JDR COOLING FAN 

FOR YOUR APPLE II 

I * Easy modification — no 

modification of Apple required 
I * Eliminates overheating 
problems 

I * Switch on front controls fan, 
Apple, and extra outlet 
I * Rotron whisper fan is the 
quietest, most reliable on the 
market 

NOW WITH SURGE 
SUPPRESSION 
$69.95 

LW ITHOUT SURGE SUPPRESSION »59.95 J 

INTERFACE CARDS 

By Perisoft 
PRINTERLINK *79.00 

I* Centronics Standard Parallel 
Interface for Apple II 
I * Simple to use — Yet supports 
custom driver applications 
from ROM or Disk 
I* Includes card, cable and user's ] 
manual 
I * 1 Year Warranty 

MESSENGER M 19.00 

* Serial t/O for Apple II 

* Connects virtually any RS-232 
serial device 

I * 6 switch selectable drivers: 

- 4 printer drivers 

- Terminal Driver — 40 or 80 
driver 

I* Includes card, cable and user’s I 
manual 

^ 1 Year Warranty _ 


OKIDATA PRINTERS 

* 120 cps, 9x9 Dot Matrix 

* 50% faster than EPSON 

* Parallel and Serial interfaces 
are standard 

ML-82A..... *47950 

ML-83A.*699« 

ML-84 PARALLEL . , . *10590° 

CALL FOR PRICES ON 82A TRACTOR OPTION 


rJDR 16 K RAMCARI 

For Apple II* 

I * Expand your 48K Apple to 641' 

I * Fully compatible with Apple 
Language System — Use in 
place of Apple Language card] 

I * Provides extra memory for 
Visicalc" 

* Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

* Highest quality card features; 
gold edge connector, sockets 
for all IC’s 

NOW WITH 2 YEAH WARRANTI 


ASSEMBLED & TESTED 
WITH WARRANTY. 


KIT — INCLUDES ALL 
PARTS & INSTRUCTIONS. 


BARE PC CARD 
.WITH INSTRUCTIONS . 


$449 

$409 

$149 


' MONITORS 

GREEN PHOSPHOR 

NEC JB1201M 

*169“ 

ZENITH zvM-121 

$1190 

COLOR 


AMDEK COLOR 1 

*335“ 


ORDER TOLL FREI 


iiiiifi-Tiifriim 


800 - 662-6279 

(CALIFORNIA RESIDENTS) 


S'A" DISKETTE! 

ATHANA SS so SOFT , , . 24.' 
MEMOREX SS SD SOFT 26.! 
VERBATIM SS DD SOFT 29.9| 
VERBATIM 10 SECT. HAFtO 29.! 

NASHUA 

I TOP QUALITY — LOW PRICE 

Single Sided, Single Densityl 
I Soft Sectored with Hub Ring| 

$19.95 BOX OF 10 


BYTE May 1^3 


Circle 247 on Inquiry canl. 














Unclassified Ads 


FOR SALE; Three TeleLype Model 43 teJepnniers falJ with uj> 
per/Jowercase) and tdree Texas fnstruments Mode* 745 por- 
tadte Eeteprintef^. Two Modef 43s have RS-^3ZC and 20-mA 
current toop rnterraces; one tias mo<Jem The TJ Model 745s are 
SrJent 700 with builMn mcidems. RS-232C serraf pans, and 
20-mA current toop. AJ* systems are approximatefy I -2 years 
old. rn very good condition. Teletype Model 43: S450. Tt Mode* 
745: S500. Tom Radi, |714f 947-3440. 

FOR SALE: BYTE September 1975 to February 1979 i January 
1976 issue missing; 5 125, Also, first 14 issues of KrkitJdud 
MxrDc:ompuffng: 535 All rn mint condicjon. shipprng incJuded, 
WJdiam Bates. 2246 Connell Terrace, SakJwinsviile. WV 13027 
FOR SALE; Sinclarr 2X00 with IK RAM. 4K SASIC ROM. 
Comes campiete wjth cassette and TV caWes. power supply, 
TV connector, and manual fncludes software cassette with 
various programs' 585. Mrchael Kuchra. 166 Meriden Ave., 
Souchington, CT 06409 

FREE: Electfonic components and subassemblies; approx- 
imareiy 300 ids. of recent vintage parts tor donation to a 
qualified nonprofit organization Also, BYTE Vol I. numbers I, 
4, 13, and 14. Vol 2, number I through current: best offer. 55 
Issues of inierfate Age VoJ Z through 7: best offer Ray Robert¬ 
son, 7 Mechanic Sl, Dover, IVJ 07001. |201J 361-1221, 

FOR SALE: One RCA VlP 4K RAM fl302 Cosmacf srngle- 
board computer with all ctocumentation and the foltowing 
boards: color, sound, expansron. bny BASIC, and RCA 
key board; best realistic offer. Also. BYTE magazine issues bc^ 
tween 1770 and 13 782. best offer Would also like to trade Atari 
4(X]17800 pubrie-domarn programs. Henry Will. 240 Perry Si„ 
Dover. WJ 0/801, [201? 366-8366. 

WANTED: I am looking for a serial interface for the Olivettr 
Praxis 35 electronic typewriter It must be compatible with an 
RS-232C connectron Send your price for the interface. I will also 
pay a .reasonable price for a rested schematrc. Kenton M Chun, 
6580 Samona St, #38. Coral Gables. FL 33146. 

FOR SALE: Hewlen-Packard HP-05 microcomputer with 
32K mam memory, HPS-inch doubJe-sided doubre-density disk 
drive. 2.36 million bytes penmjneni-storage drive unit Includes 
HP-IB interface cable with aU ROMS, Has full graphics, fast ther^ 
mal printer. HP-as carrying case, financial and standard paks: 
S6500. Carter Mebane. FOB 1762. Wifmrngton. NC 28401. 
WANTED: Used HP-7225 plotter. 85-13038 Graphics 
Presentation Pac. and 1760IA Opt 085 Personally Mcdule. 
C.0. Campbell. 222 Glenview Dr.. Des Moines. fA 50312 
FOR SALE: Zenith Z B9 processor logic board [85 2208 IJ 
with 64K RAM and latest ROMs, excellent working condition: 
S500. Three singre-densny disk I70 boards [85-2219-1] for 
HeathTZenith f+/Z-89: 550. IV. McLarrn, West 507 Euclid. 
Spokane. WA 99205. [509] 328-»185 
FOR SALE: Zenith 19-irich monitor iCV1950t wrth RGB. 
video, and audio inputs, Used once: S400. Also, a Commodore 
KlMT. Godbouc N 3K memcHy. and documeniatioh. 5200 Mar¬ 
vin Green, 22262 Southwest Stalforcl. Tualatin. OR 97062. 
FOR SALE: Tektronix 4014-1 19-jnch high-resolution 
graphics terminal. As is: 5400 or best offer Steve Ugeti, Dairy 
Hill. South Royallon, VT 05068. (0O2| 763-0894. 

FOR SALE: Intenec Compustar Model fO. 64K intelligent ter¬ 
minal, still in factory box; Fist S \ 300, sale price 5 500. 8111 O'lVeil. 
806 Parma. Coral Gables, FL 33T 46. [305J 532H 761. 

FOR SALE: Vector Graphic System-B complete with, exten¬ 
sive software 200, 64K. two Micnopolis 320K drives, and a 
Hayes Micromodem. CP/M 2.2. ASM. Scope. MBASlC-S, FOR¬ 
TRAN. Peachtree Accounting. Memonte III word pfOcessing. 
Execuplan ll and Scratchpad spreadsheets. dBASE If, Microstat 
statistics. Stargraph graphs. Crosstalk comm, and others: also, 
fOO-plus Memorex disks. First-quality ^stem for serious com^ 
puling: S3250 Leons Kovrsars, Suite 112. 445 Union Blvd. 
Lakewood, CO 80228,1303] 989-7906. 

FOR SALE: TRS-SD Color Computer, Extended Color 8ASrc. 
32K. All original equipment plus joysticks, recorder, dust cover 
and software available In cartridges and cassettes Extras, like 
new. hardware alone. S725. Total value over 51000. asking 
5500. Will negotiate, Mike Smith, 2457 Pioneer Rd., Evanston. 
PL 60201. [312f 869-9829 after 6 p.m. CT. 

FOR SALE: Neironics ELF II mJcrocompurer trainer, two 4K 
memory boards, giant board, and kluge board. Software on 
cassette: ELF-BUG itioniinr. tiny BASIC, assembler, dis¬ 
assembler, and text editor. Documenfatfon includes RCA 1802 
users manual, short course on tiny BASIC, all schematics, and 
additional software All in excellent condition. Worth over 
SSOD. best offer Robed WkJiicka. 1420 Plain #1, Las Cruces, 
NMeeOOI. (505] 522-3075 or 646-4401 
FOR S ALE: Liquid-pIpeFine program for HF-41C calculator, 
Computes pressures and horsepower reguired at each pump 
station fora muJti-puinp station pipeline. Allows for peaks and 
concroil points on pipeirne profile. 50 .pairs of profile points and 
10 pump-station locations can be input. Output can be format¬ 
ted to print suction and discharge heads for plotting hydraulic 
gfadient. Magnetic cards with documentation. S30. Shashi 
Menon P E . Sox 2533. Corona. CA 91720 
WANTED: SS-SO disk contmlfer jpieferably GIMIX #58 or 
#48] and DOS [Flex 2.DJ for 6SP0'. Send details and pnee. 
Charlie Hdffpauir. 2603 Perry Lane. Alvin, TX 77511. 


FOR SALE: ASR 33 Teletype with acousQc coupler S4QQ. 
Comnrodore 8096 96K (with UCSD Pascal compiler]. S1600 
Commodore 9000 Super PET with BASIC. FORTRAN. APL. 
Pascal, assembler. 51600, Commodore 8050 dual disk drive 
and controller. S1400. Epson MX-100 printer with Graftrax and 
IEEE interface. S800 Software free with above computers; 
business programs, games, and more Andrew Ring. 267 
Middle Rd.. Yarmouth, ME 04096. 

WANTBO: All kinds of programs rn French for the Apple II or 
CP7M 8-inch. Exchanges are also possible. Bob Grattan, 107 
Howard St.. Ashland, VA 23005 

FOR SALE: Graduate ^udent who owns a Sinclair 2X81 
With 64K module has over 500 programs available to sell, trade, 
etc. Would also like to exchange tips and information Pro¬ 
grams are predominantly oriented for Ousiness. household, and 
games Crarg Passman, POB 4131. Hammond, LA 70402 
FOR SALE: Digital Group System 5. 280. 32K, two S-inch 
disk drives, full keyboard, 9-inch monitor, pninter/audio-visuar 
Interface, CP/M-compaiJble, MCOZ MaxiBASIC. Opus. CSASfC. 
utilities, and software: 52750. Sandor Vainer, Cafetos 51. DF 
1 1700. Mexico. 1905] 596-2782. 

WANTED: Documentation and software for Wang 
220&WS-F4A S7N EF-2064 Will pay reasonable charge for 
original or duplicate copy or I will pcovide deposit whiJe I copy 
Jlni Elrod. 3315 Birch Creek Dr. Kingwood. TX 77339. [713f 
35G-0024. 

FOR SALE: Intel 8051 srngle-chJp microcomputer System 
Design Kit jSDK-51 f with complete hardware reference manual, 
monitor tscing. and 8051 assembly-language programming 
manual OriginaJy 51200 from Intel Make an offer, check or 
money order. Tom Lee. Apt. 8, 633 South Bth St,. San Jose. CA 
95 f 12. (408J 946-3(X)0 ext. SOI days and 294-0507 evenings. 
FOR TRADE; SwTPC system boards; MPA2 motherboard. 
6800 vvith PercQiti 6809 adapter. 6845 video-graphic board. 
64K dynamic memory board. MP LA All populated except 
memory board. Will trade for Slri^mch disk drive or printer. R. 
Naud. 637 Cameron Ave.. Windsor. Ontario N9B 127, 
Canada. 

FOR SALE: SwTPC 6800 wrth two 16K and three 4K PAM, 
senar/parallel. control and dock/calendar boards. MF-68 disk- 
interface board, Microtek MTSOP printer, Microterm ACT-1 ter¬ 
minal, and disk software: 5900 or best offer Will sell individual 
Items; send for complete list. Jrm Hall, 2063 lOBth Ave.. 
Otsego. Ml 49078. j6l6j 694-9760. 

FOR SALE: Ohio SeientfTfc C4P with minillappy Color 
graphics, sound, modem and pnnter ports. FIA ports, all 
necessary cables, and assorted disks complete with operating 
system. Also, various game and utility programs BesE offer 
takes all Andrew Hunt. 34 Sans Souci Dr.. Pawling, fslV 12564, 
|914J 855-3073. 

FOR SALE: Commodore 2022 tractor-feed printer Upper¬ 
case and loweicase, PET graphics, expanded characters. and 
formatted lines. Includes PET to IEEE cable, manual, and several 
programs' 5495. John E Barnes, FB Alcott Or,. Wil- 
miftgton. DE 19808. [302] 772-4085 days. 99^7S3I evenings. 
WANTED: Self-study criurses on computers by Sybex, 
Heathkit, Of NRI Should be complete and m good condmon. 
Send description of course and price. Dan Williams. POB 1321. 
Colregedale. TN 37315. 

FOR SALE: BYTE 24 issues from 1978 to 1980. JrirnlHL'e 
Age 4 issues from 1977 to 1978. KilrXwud Mir;fnCfxripur(ng 22 
issues from 3978 to 1980. Cbmj-njTer Ncues 3 issues from 1977, 
Creative Compuiing I issue from 1977. ROM 1 issue fram 
1977. Personal Computing I issue from 1979. Best offer Nof- 
man Ra3>ek, El. 2, Box 56, Burnsville. NC 2B734, 

FOR SALE: Osborne I including all software: 51500. Also. 
Epson MX-SO Ilf FT printer and ttable i550. Prices include ship¬ 
ping and insurance. Used only a few months. Thomas Bailey, 

I 626 Adams Ave.. San Drego. CA 92116. [619] 296-6801 
FOR SALE: OSI C24P+ + with 6502 at 2MHz, 24K RAM. 
expandable to48K. 8-inch disk dnve. OS-65D VJ.3 DOS, 32 by 
32 Of 32 by 64 vitJeo di^lay, 256 by 512 effective screen 
resoiutian, RS-232C. and two OSl UQ buses for addiuonal exter¬ 
nal VO Also. EPROM programmer, high-speed anaFog UO, 
home security or AC remoCe-ccir>trol Systems and lots of soft¬ 
ware System works fine; m very good condition Paid over 
S2200. writ sell for 5 f ZOO or best offer Tom Grant. 4343 Old 
FoitRd.. Klamath Falls. OR 97601, [503[ 883-2826. 


FOR SALE: S5M V83A vdeo board for S-100 bus with 80 by 
24 display, many screen attributes, and graphics. Includes disk 
of software drivers for mtelrigent terminal emulation for V03A 
from SSM A little over I year old, perfect working order Cost 
S490 new, S375 or best offer Howard Spindel, 20B77 
Southwest Winema Dr., Tualatin, OR 97062, [503] 692-5778. 
FOR SALE: Two Tandon TM- r r!)D- 3 drives mounted in an ex¬ 
ternal cabinet including power supply. S400 or best offer. leM 
64K memory board 5200 or besT offer Terry SeJlick, POfl 649. 
Belvidere. !L 61000 

WANTED: Public-domain CP/M 2.2 utlflties etc,, and 8080 
ASM source code, if possible Wiir pay reasonabre copying and 
handling charges. WiFi also swap what I have. Need North Star 
Sl/i-Inch format, DS/DD preferred. Send description and usage 
with any krrown bugs Phikp Bond, 27 Sharon Dr Sprrng 
Valfey. NY 10977. [9f4| 425-2550 evenings. 

WJLL SHARE: Appre II software found useful by a school 
guidance/Counseling department IncFudes Information on 
selecting a career, commercial programs helpful to counselors, 
and has Storing, reuieving. and sorting capabifities Send large 
SASE for mformatjon Keith L. Dneherg. Guidance Dept.. 
Auburn AdventJSt Academy, 5(XX} Auburn Way South, 
Auburn, WA 96D02 

FOR SALE: Two years □/ BYTE magazine, numbers 1 
through 24 Good to excellent condition. Best offer John 
Steiner. 508 4ih Ave, NW. Riverside. NO 50078, j70r| 
28243293 

WANTED: 6809 Flex user wouFd Nke to correspood with 
other users to exchange programs and ideas. Need business ap¬ 
plications, games, scientific programs, and coniroF applrcatioi^s. 

I have several disk utilities running under TSC Flex, C. S. Servenn. 
POB 2023. Beaverton, OR 97075, [503] 646-1545. 

FOR SALE: iMSAi 22-slat. 5-100 system with 28-amp supply, 
fnant panel. Cromemco ZPLf processor board [280 has 2 or 4 
MHzj. SDS Expandoram with 48K installed, Wameco EPM-2 
EPROM board for 2708s or 27 [6s, Godbout #106 active ter- 
minaiof board. Also, onginai fMSAl 8080 processor and 4K 
RAM boards. Atl in working order with original boxes and 
manuals: J700 plus postage Tom Lowery. Rt 2 Box 706, 
Georgetown, XY 40324. [502] 863-6165. 

FOR SALE: CiDmpucolor II. I6K RAM [expanplablel. screen 
refresh RAM, 27K system ROM including BASIC, buiri-m 
5*A-rnch froppy^Jlsk drive, built-in high'resolution color 
monitor. 120 by [28 eight-cojor graphics, 32 by 64 ASCII, up¬ 
percase and lowercase, sound board', RS-232C port, and a 
f 01 -key keyboard. Software includes Star Trek, efatabase, chess, 
income rax. sound effects, music, etc Complete manuals and 
schematics Operating system listing Originally over S2000. 
will sell for S599 ^ick Gennison, 2 Georgetown Dr. Amherst. 
NH 03031. ]603| 673-9073. 

FOR SALE: TRSnSO Model I. I6K, Level 31. rapt- system with 
42 tapes of SBfX) worth of software: assembter. debugger, peo¬ 
ple's Pascal, Sasex compiler. Dunjur^quesi. Asierords, 
Microchess, FS1 FFight Simutaior, Typing Tutor. Tlie Game of 
Life, and more. S.650 or trade for Af^e Fred Stahl, 14872 
Sycamore Manor Dr.. Cheuerfield, MO 630 f 7, [314) 532-7799, 
FOR SALE: Swtpc 6800. 8K Ram. Mps. MPLA s 200. 
Thomas Video RAM: S75. Jarrwco keyboard with case: 51 TO, 
DC3 Disk Controllef. S150. 64K dynamic RAM with 54K' S360. 
AC30' S40. CT-64; 5 75 as IS. Ray Utter, Box 5207. Virginia 
Beach. VA 23455 

WANTED: A deal on a good quality primer with suitable in¬ 
terface, allowing rt to run with Commodore PET 4032 and 
Paper Mate word processor Correspondence or letter quality 
OK M. arlik, 412 Hollybrook Dr. Midland. Ml 4864Q, [5 [7] 
63 r-7607, weekends or after 5 p.m. on weekdays 
FOR SALE: Onyx 20 MB hard-disk computer, almost new. m 
perfect condition. Two Televideo 950 terminals with a 
detachabte keyboard One Diablo 630 Printer. R. W Peterson. 
[504] 387-1463, 

FOR SALE: SOROC rO- [ 70. mini condition. Just burned rn 
555-0or best offer. David Fion Jr. 13 flelFVue A ve.. Penr>def. PA 
19047. r2F5] 752^101. 

WANTED: I am trying to find chess programs which run on 
CP/M 2 2 with no graphics [TeFevideo 950 terminal] Pfease 
send specs, documentation, and cost of your sofrware [lor 
8'anch floppy] A. B, Muller. 793 K Tramway Lane, Atbuquer' 
gue, NMa7 [22 


UNCLASS(FJED POLICY: Readers who have computer equipment to buy. sell, or 
trade or who are requesting or giving advice may send a notice to BYTE for inclusion in the 
Unclassified Ads section. To be considered for publicatioa an advertisement must be non¬ 
commercial (individuals or bona fide computer clubs-only), typed double-spaced on plain 
white paper, contain 75 words or fewer* and include complete name and address. This ser¬ 
vice is free of charge; notices are printed once only as space permits. Your confirmation of 
placement is appearance in an issue of BYTE as we engage in no correspondence. Please 
allow at least three months for your ad to appear. Send your notices to Unclassified Ads, 
BYTE/McGraw-Hill, POB 372, Hancock, NH 03449. 
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Unclassified Ads 


FOR SALE: AncJerson-Jacobson Moriel Bfll UO com¬ 
municating ScrertiK reletyp^rrter, J?S-2J2C included. Ex- 
celtent ccMTdition, pfints ASCII text at 14 5 cps, Asiting SSOO 
WiN consider trade lot Epson dot-miatfrx pnnter, preferaDly 
VlXlOO. John Kennedy, 3300 Carriageway Di #402. 
Arlington Herghis, (L 60004. (312J 322’6039 or 577-2282 
WANTED: Atari 400/800 Dwrrers whD would like to swap 
programs and conversation about computers, science fact/fic- 
lion, declronics, etc., by cassette tape. W\i\ also tape lor ccir> 
versations with otber compuier buffs. Bill Wtiear, Apt. 1303. 
ArrowOend Dr.. Williamson. NY 14509. 

FOR SALE; SSM CBlA and 5SM f/04 Soth boards have 
sockets and odier components mstalfed, but have few ii> 
tegrated circuits. S60. Greg Bober. 20! 26 Doyle Court. Grosse 
Pointe Woods, m 4S236, [3f3j 884-2 tJ3- 
FQR SALE: HP-S5A computer with the following options 
f6K RAM module, HP-IS Interface. 5-inch floppy djsk and 
coniroiter. f2 software pacs rncludirrg VjsicaFc Plus and 
Graphics Pac Also includes ROM drawer and following ROMs 
VO. Advanced Pgrn. Mass St wage. Mairw. Assembler, and 
Plocier/Pfi'nEef Less than one year old- Asking &4500 Garry 
Derbyshire. 2ZO East Mermaid Lane #nS. Philadelphia, PA 
39318. |235| 242-33 30 

FOR SALE: I92K bytes of DEC core memory fMF’ir Lpf. 
with all control boards, three backplanes, cables and 
dDcumentaihOTi Each backplane holds 64K bytes. Memory in 
perfect working order and strll under DEC maintenarme. Over 
40 boards m an, mcluding spare SK memory core. Came out of 
POP-1 I/SO (fits 40. 45 afsol Lists for S250 per 8K words Used 
poce S 1000 Chades Vrau. 424 Commercial SI. Braintree. MA 
□2174. f6i 7| 848 3669 evenings 


WANTED; People interested m sJianng ideas about the Corrr- 
modote VPC-20. The possjbiJny exists of f orming a user group to 
span the continent D. Piette. 2351 Workman, Montreal, 
Quebec l-BJ 2NJ, Canada. 

WANTED: Video Brain Computer fUrrttecnji with APUS car¬ 
tridge Aiso. Video Gram peripherals |Expander t cassette inier- 
face. Expander 2 modem, printer, jcystickSi canriciges. etc.), 
schematics, manuals, or any information on where \ may ot> 
lain these rtems. Cofrespcmdence from Video Brain owners or 
user groups weJcome. Please send list of hardware and soft¬ 
ware with reasonable price information. Patrick King. Sox 
14165, San Antonio. TX 78234 

NEEDED: SlabsticaE programs genera! statistics^ analyses of 
vanance and regressicwi. nonparametrit statistics, phar¬ 
macokinetic programs, etc lo be run on a Sirius computer 
under either CPfM. MS-DOS or CP/M-06. Nils G Svedmyr. 
Viktor Rydbergsg. 48/357. 3-412 8T Goteborg, Sweden, Tel 
+ 46 3 1 204576 

FOR SALE: Two Anderson Jacobson f245 coup- 
ier/modems Bell 3 03 and Ben 202 modes. [30D-bps full duplex 
and 12'00-bps haft duplex) These were S 700 each new, wjU sell 
for S350 each Alan Selfndge. 2592 MiddiefieJd Rd.. Palo Alto, 
CA 94301, (4I5| 327-3 3 40 

WANTED: 3 own a Srnctaj 2XB3. and would like fo trade in¬ 
formation with other ZXS3 owners. Greg E. Sedbrook, 1004 
East 2nd. Def Rio. TX 78840 

FOR REPAfR: Printed circurr boards for Oume Sprmt 3 
(45.55 cpsj, Sprint 5: Diablo Hyiype ll; and Diablo Model 630. 
Also. Sprint 9 [45,55 cps) carriage, assembly, and motor en¬ 
coder Please quote a pnce for repair. Don Krm, 5515 Livingston 
Rd , Oxon Hill, MD 20745. (30lj 567-0365 


FOR SALE; Two Helium-Neon Lasers 2-miNiwatt visible red 
output S FCXI each or will trade. Etectrono and laser 
knowledge regutred for safe operation Jim Bonner, 1005 
North Dickson St.. Tuscumbia, AL 35674, f205) 383-3844. 
FOR SALE: IBM Selectnc pirtnter purchased as a Datel 1035 
terrrunat. ft includes a printer (which also doubles as a Selectnc 
typewriter), complete Datel and IBM dDcumentanon, and an 
EPROM set and documentation to convert from cor¬ 
respondence code to parallel ASCIf S425 Gene Nelson. 74 
Brant St. #4, AmhersL NY 14226, (736) 835^0997 or G3 t-232& 
NEEDED: Physics teacher needs Persci 277 disk drive in 
working condition. W-C, JohnsonrChamberiam. Craven Com¬ 
munity College, Box 659, Beaufort NC 28516. 

SURPLUS: Sinclair ZXSI owners. 32K memory boards wrrh 
four i/O ports, Sf2 Board. 46-pin connector, and schematic 
SJ6. D.L. Beduhn, 4 3 3 Clanccy Lane, Stoughton, Wl 53589, 
FOR SALE: Synetix 2022 294K double-drive RAM disk 
emulator for Apple II. new with warranty, software for DOS 
3.3, Pascal, and CP/M: j795 Apple grayscale low-resolution 
luminance board (see 11/82 Cnmp 8. EletJPE] assembled and 
tested With software s lOD. Mrthael Gilbert, 73 Spaulding St., 
Amherst MA 01002, (4 I3J 253-2786, 

FOR SALE: Rockwell AlM-65. 2SK of statu: RAM, pfus 
assembler and PL65 PROMs, afJ documents, one year old: 
^425, Ron DaiP, 63 Maplewood Ave,. Cranston. Rl 02920. 
[401) 943-7408. 

FOR SALE: Double vision ^column card for Apple ll. with 
□Oubievisfon version of Apple PIE 2.0 word-processing soft¬ 
ware: S2D0. Arso. Integer BASIC firmware card: S50. Dr Steven 
Souza, Department of Physics and Astronomy, Williams Col- 
lege. Wllliamstown, MA 01267 

FOR SALE: fnielligent Systems Corporarioh coloT’graphrc 
computer systems: Compucolor I! with f6K user memory, 
5V4-inchdisk drive, and 72-key keyboard. Intecolor 3651 with 
32K user merrKjry, 8-inch disk drive, and f [7-key keyboard 
Common components for above systems: iS-cDlDr/l3-Jnch RGB 
display. Disk BASIOFCS (DOS) in ROM. RSrIlZC interface, ex¬ 
tensive soltware. and complete documentation Will pay in¬ 
sured shipping tnside U.5. Dai^yl NadvorniCik, (4838 Eiaine 
Ave.. Norwalk, CA 90650. 

WANTED: Zifog 2DS T740 Development system rtumber 
05-6013-06 Pfease send price and full details. Wrily Adams, 52 
Boerderjstraat, 8730 Harelbeke. Befgium; Tel, 056/ 223 f 17, 
FOR SALE; OSI @K Superboard computer, 4 5A power sup- 
p^, fif modulatut and pfograms. S300. Studio fl video game 
and canndge. $30. Tom Rezachek. 6337 82nd St S. Cottage 
Grove. MN 55016 


Apple Shines 

Apple created quite a stir in the 
microcomputing world long before 
It officially announced the Lisa and 
Apple Ife. Evidently these new 
products generated just as much 
interest among BVTE readers. 
Gregg Williams won first place rn 
the February BOMB contest for his 
Product Description of 'The Lisa 
Computer System."' As a staff 
member he is ineiigibfe for the 
SI00 prize. Second place goes to 
Robin Moore for his review of 
"Apple's Enhanced Computer: 
The Apple lie," He will receive the 
S50 award. Chris Morgan, Gregg 
Williams, and Phil Lemmons 
earned third place for their inter¬ 
view with three key members of 
Apple's engineering team: "An In^ 
terview with Wayne Rosing, Bruce 
Daniels, and Lany Tesler." 


BOMB 

BYTE's Ongoing Monitor Box 


Article # 

Page 

Article 

Authorfs] 

I 

14 

Linfe Big Computer 

Malloy 

2 

49 

Build an RS-232C Code-Activated Switch 

Ciarcia 

3 

60 

Local Area Networks 

Saal 

4 

B2 

The Fortune 32:16 Business Computer 

Barry 

5 

104 

The Movable Conference 

Lerch 

6 

124 

Ffertronic Publishing: The New Newsletter 

Bechhoefer 

7 

134 

What a Concept! 

Feigel 

8 

154 

Achieving Greater White-Collar Productivity 
in the New Office 

Goldfield 

9 

176 

Word Tools for the IBM Personal Computer 

Shu ford 

10 

220 

A Comparison of Five Database Management 
Programs 

Abbott 

1 1 

232 

Stalking the East’Asian Microcomputer 

Lemmons 

12 

242 

An Inexpensive LetterCDuality Printer 

Brown 

13 

263 

Painter Power, An Electronic Paintbrush for 
Artists 

Pappas, 

Murray 

14 

266 

BYTE West Coast; Ferment in Silicon Valley 

Lemmons 

15 

272 

NAPLPS: A New Standard for Text and 
Graphics, Part: 4: More Advanced Features 
and Conclusions 

Fleming 

16 

286 

Better Software Manuals 

Sohf 

17 

298 

User's Column: Ulterior Motives, Lobo* 

Buying Your First Computer, JRT Update 

Poumelle 

18 

342 

Design Philosophy Behind Motorola's 
MC68000, Part 2 

Starnes 

19 

368 

Building a Hard-Disk Interface for an S-TOO 
System, Part 3 

CrucCp 

Alexander 

20 

402 

Using IBM's Marvelous Keyboard 

GlascOp 

Sargent 

McCoy 

21 

418 

Strongly Typed Languages 

22 

438 

The Ins and Outs of the TRS-80 Color 
Computer 

Stearman 

23 

452 

A Conceptual Approach to Real-Time 
Programming 

Wyss 

24 

474 

Regression Fitting to Economic Indexes 

Merrill 

2S 

482 

Sorting Algorithms for Microcomputers 

Barron, Diehr 
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Reader Service 


Inquiry No. 


Page No. 


2 tst NATIONAL COMP. 165 
1 1 SU PER WAR EHOUS E 243 

524 3M DATA RECORDING 113 

3 600 SOFTWARE 156 

4 A.ST.RESEARCH 312, 313 

5 A0 COMPUTERS 557 

12 ABC DATA PRODUCTS 30 
7 ABC DATA PRODUCTS 497 

6 ABRAMS CREATIVE SERV. 540 
9 ACCOUNTS PAYABLE RESRCH 542 

10 ACTION COMPUTER 246 

11 ACTION COMPUTER 246 

6 active ELECTRONICS 463 

14 ADOMASTER CORP. 552 

15 ADV.PROCESSOR SYS. 542 

16 ADV.COMP.PROD. 576, 577 

17 A DV. DIGITAL CORP. 389 
10 ADV.LOGIC SYSTEMS 151 
19 ADV.S¥S,CONCEPTS 562 

522 AOISA CORP 303 

21 ADVENTURE INTL 516 

22 AFTERTHOUGHT ENG. 542 
' ALF PRODUCTS, *NC. 170 

23 ALL ELECTRONICS CORP. 558 
ALPHA BYTE COMP.PROD, 46. 47 
ALPHA BYTE COMP.PROD. 332 
ALTOS COMP.SYS, 299 
AMANUENSIS 484 
AMER.SQUARE COMP. 149 
AMERICAN MIT AC CORP. 562 
APPARAT INC. 121 
APPLE COMPUTER INC. Gll, 1 
APPLEWARE, INC. 560 
APPLIED SOFTWARE TECH 377 
ARBUTUS TOTALSOFT INC. 476 
ARK MICROSYSTEMS 216 
ARTIFICIAL lNrL.RESRCH. 396 
ASHTON TATE 29 
ASHTONTATE 152 h 153 
ASHTON TATE 269 
ASPEN SFTW.CO. 118 
AT8T LONG LINES 3B7 
ATARI 174,175 
ATLANTIS COMP.SERV 550 
AUTOCONTROL INC. 554 
AUTOMATED EQUPMNT. 395 
AVOCET 221 
BAB ELECTR. 552 
BARGAIN BOARDS 542 
BASF SYSTEMS 255 
BASIS. INC. 119 

BAUSCH A LOMB INSTRSYS, 2M 
BAY TECHNICAL ASSOC. 190 
BELU JOHN ENQR. 551 
BETSY BYTES 546 
BHRT 267 

BI-COMM SYSTEM 142 
BIfiUOGRAPHiC RETRIEVAL 303 
BLAT RESRCH A OEVELP. 172 
BOTTOM LINE, THE 197 
6 T ENTERPRISES396 
BUNKER'RAMO 496 
BUSINESS MANAGER 325 
BUSINESS SYS,RSCH,DEV. 642 
BYTE BACK ISSUES 500 
BYTE PUBLING 432 
BYTEK COMP. SYS. 442 
BYTEWRfTERll6 
CSYSTEMS546 
CS.D. INC 668 
GAfll^ UNLTO. 564 
CA&7EK, INC 513 
CAUF, DATA CORP. 566 
CAlJF.DIGfrAL5«,5a9 
CAURMICRO.COMP. 306 
CAMRASS CORP. 560 
COEX CORP. 336 
CDR SYSTEMS 398 
COS 566 

CENTENNIAL SOFTWARE 475 
CHeCKA^ATEaOO 
CHIPS A DALE 463 
CHRISUN INDUSTRIES 443 
CMC INTL 447 
CMCINrL497 
OOGrTATl399 
COLONIAL DATA SERV. 376 
COLORADO CHIPS 540 
COUDRADO COMP.PERPH. 540 
COLUMBIA DATA PROD, 102,103 
COLUMBIA NATKINAL172 
COMMUNICATION CABLE 554 
COMMUNICATIONS ELECTR 549 
COMPAQ COMPUTER CORR 127 


Inquiry No. ^^age No. 


107 COMPONENTS EXPRESS 491 
106 GOMPUA00 546 

109 COMPUADD54e 

110 COMPUCART25 

111 COMPUGIFT INC. 358 

496 COMPUPflOGODBOUT99 

112 coMPUPROGOOBOuraei 

' OOMPUPflCYGODBOUT500.50l 
■ COMPUPflaGOOBOUT502 

113 COMPUSERVE 2S7 
373 COMPUSHACK 252,253 

114 COMPUSOFT PUBL-a 422 

116 COMPUTER APPARATUS 546 

117 COMPUTER CHANNEL 540 

118 COMPUTER COMPNTS,UNLm 623 

119 COMPUTER DISCOUNT PROD. 563 

120 COMPUTER ENTREPRENEUR 365 

505 COMPUTER EXCHANGE 200, 201 

506 COMPUTER EXCHANGE 200, 201 

507 COMPUTER EXCHANGE 200,201 

122 COMPUTER INNOVATIONS 04 

123 COMPUTER MAIL ORDER 424,4^ 

126 COMPUTER PERIPHJNC, 423 

127 computer PLUS 370 

128 COMPUTER SCIENCE PRESS 370 

130 COMPUTER SOLUTIONS 26 

131 COMPUTER SPCLTIES. 173 

124 COMPUTER STORE, THE 542 

125 COMPUTER STORE, THE 546 

" COMPUTER WAREHOUSE 195 
513 COMPUTERS 8 MORE 415 

132 COMPUTERUNE INTL-A W 351 

133 COMPUTERLINE INTL-B 357 

134 COMPUTING 453 

135 COMPUVIEW PRODiNC. 65 

136 CONCURRENT CORP. 3S8 

137 CONTRACT MICROS 550 

138 COST PLUS COMP. 548 

139 COUGAR MOUNTAIN SOFT. 363 

140 CPU SHOP, THE 553 

141 CREATIVITY UNLTD. 412 

142 Cn0MEMCO2 

143 CUESTA SYSTEMS 554 

144 CUSTOM COMPTECH. 408 
‘ CYBERNETICS INC. 302 

145 CYBORG CORP. 76 

146 DAMAN 550 

497 DATA ACQUISITIONS 101 

148 DATA electronics INC. 266 

149 DATA EXCHANGE 560 
233 DATA MAIL 100 

160 DATA MANAGEMENT SYS. 644 

• DATA^ED301 
153 0ATA‘UNE560 
155 DATAMASTERS 562 

150 0ATASMITH517 

512 OATASOURCE SYS.CORP. 323 

157 DATASCMJTH COMP.CORP. 456 

158 OATASOUTH COMP.CORP. 319 

159 DECISION RESOURCES 27 

160 OIGISOFT497 

161 DIGITAL DIMENSIONS 390 

162 DIGITAL LABORATORIES 301 

• DIGITAL MARKETING 6 
IS DIGITAL RESEARCH 151 

163 DIGITAL RESEARCH 327 

• DIGITAL RESEARCH COMP. 541 

164 DIP INC. 547 

• DISCOUNT SOFTWARE 180, 189 
105 OISCWASHER COMP.PERF. 353 

• DMA 455 

527 DOCUTEL OLIVETTI 275 

175 DOKAY COMP.PHOD.INC. 570^ 571 
- DOW JONES SOFTWARE 292 

• DOW JONES SOFTWARE 293 

176 DOWNTOWN BOOK BAZAAR 544 
530 D/PUNCH521 

177 DUAL SYSOONTfiOL CORP. 150 
529 DY-4 SYSTEMS 90 

176 DYSAN CORP. 359 

‘ E. ARTHUR BROWN CO. 412 

179 E/Z ASSOC, 554 

180 EAST SIDE SOFTWARE 179 

181 EASTERN ENTERPRISES 461 
162 ECOSOFT5O0 

183 EDGE MICROSYSTEMS 412 

184 EDUCATIONAL MICROCOMP. 429 

186 EDUCATIONAL MICROCOMP. 564 
180 £ L ECTRO NIC CONTROL 216 

187 ELECTRONIC SPCLISTS 516 

• ELEG.8CTRLENG.0OOKCLU0 
480 481 

108 EL^CTROSONICS 560 
189 ELECTROSONICS 500 


Inquiry No. 


Page No. 


" ELLIS COMPUTING 48 
501 EMC DISTRIBUTORS 521 

190 EMC DISTRIBUTORS 502 

191 EMERY AIR FREIGHT 330 

^ EMPIRICAL RESRCKGRP. 250 

192 ENGINEERING SPECIALTIES 558 

193 EPSON AMERICA 223 

194 ESPRIT SYS. INC. 211 

195 ESSEX PUBLISHING 461 

198 EXECUTIVE PERlPH. SYS. 251 

197 EXPOTEK158 

151 FACIT DATAROYAL 419 

198 FENWAL PROTECTION SYS. 366 

199 FIGURE-LOGIC BUS. EQUIP. 463 

200 FORMULA INT'L. 309 

201 FOX & GELLER INC. 339 

202 FRANKLIN COMP.CORP. 287 
504 FROBC0 324 

203 G^H COMPUTER SYS, 396 

204 GARDEN OF EDEN COMP. 546 

205 GENERAL MICRO SYSTEMS 552 

207 GENIE COMP.CORP. 45 

208 GIFFORD COMP. SYS. 187 

209 GILTRONIX INC. 260 

210 GREAT SALT LAKE COMP. 525 

211 QTEKINC.24 

528 HAYDEN SOFTWARE 277 

212 HAVES MICROCOMRPROO. 78 

213 HAYES h«CFlOCOMP.PROO 30A 306 

215 HEATH COMPANY 345 
458 HOBB^Y-TflONIX INC. 561 

216 HOFFMAN COMP.PROD. 236 

217 HOFFMAN COMP.PROD. 546 
30 HOLLYWOOD HARDWARE 552 

216 HUMAN SOFT 263 

219 LB.C. 19 
" I.D.S.393 

220 LT.M. 460 

221 IBM CORP. 122, 123 

222 ISM/SMALL SYS. DIV. 436. 437 

223 IDE CORP. 171 

224 IMS INTERNATIONAL 129 
533 IMAGE COMP. PROD. 564 

235 INCOMM 517 

225 INFO, REDUCTION RESEARCH 300 

226 INMAC161 

236 INNOVATIVE COMM. 554 

227 INSIGHT ENTERPRISES 550 

' INSTITUTE -SCTF.ANALYSIS 157 
‘ INrLINST.OF APPLD.TECH. 193 

228 INT-LMICROSYS. 67 

230 INTEGRAL quality 120 

231 INTEGRAND 394 

232 INTELLIGENT DEVICES INC. ^ 
234 INTERACTIVE STRUCT. 159 

237 INTERCONTN.MICROSYS, 72 
236 INTERDATA SYSTEMS INC 544 

239 INTERTEC DATA SYS. 11 

240 IPEX INrL 566 

241 IRONSIDES COMP. CORP. 349 
510 J.C.SYSTEMS 66 

516 J6L SOFTWARE 476 

242 JADE COMP.PROD. 585 

243 JADE COMP.PROD. 568, 567 

244 JAMECO ELECTR, 574, 575 

245 JDR MICRODEVICES 584, 585 

246 JDR MICRODEVICES 586, 567 

247 JDR MICRODEVICES 568 
' JRT SYSTEMS 217 

249 JUKI INDUSTRY OF AM 311 

250 JVB ELECTRONICS 548 

251 KADAK PRODUCTS, LTD. 324 

253 KENSINGTON MICROWARE 163 

254 KERN PUBLISHING 131 

255 KEYTRONICS CORP. 137 

514 LABORATORY MICROSYS. 415 

256 LA NIER BUSN PROD. 492, 493 

257 LASER MICRO 489 

250 LEADING EDGE PROD. Clll 
259 LEHMANN 8 ASSOC. 550 
* LIBERTY COMP. SALES 391 

261 LIGO RESEARCH INC. 115 

262 LOSO DRIVES IMTX 556 
203 LOGICAL DEVICES 504 

265 LOMAS DATA PRODUCTS 421 

266 LOTUS DEVELOPMENT 227 

267 LYBEN COMP,SYS. 546 
266 LYBEN COMP.SYS. 556 

269 LYCO COMPUTER 449 

' MACMILLAN BOOK CLUBS 364,306 

270 MAGROTECH COMP.PROD. 461 

271 MACHOTECH INTL. 17 

272 MAILCOMP INC. 441 

274 MANNESMANN TALLY 71 


To get further information on the products advertised in BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you select from the 
list. Add a 20-cent stamp to the card, then drop it in the mail. Not only do you gain information, but 
our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big¬ 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no fiablfity for 
errors or omissions. * Correspond dlreaiy with company. 


Inquiry No. 


Page No. 


276 MANX SOFTWARE 42 

* MARTIN MARIETTA CORP. 490 
525 MARYMAC INDUSTRIES 491 

280 MASON COMPUTERS 22 

281 MAYNARD ELECTRONICS 160 
262 MCNEILL 514 

283 MCNEILL 514 

284 MCNEILL 514 
502 MQNINC. 463 

■ MCQRAW HILUBYTE BOOK 00. 
206 

■ MCGRAW-HILL BOOK CO. 462 

* MCGRAW-HILL BOOK STORE 214 
515 MEDISOFT4t5 

534 MEGA CO, 303,564 

289 MEGABYTE INDUSTRIES 550 

290 MEMORY MERCHANT 199 

* MEMOTECH 145 

521 METASOFT CORP, 360 

292 METHOD SYSTEMS 550 

293 MICRO ADE 548 

294 MICRO AGE COMP.STQRE 209 

295 MICRO BUSN.WORLD 291 

296 MICRO CONTROL SYS. 315 

* MICRO INK, INC. 463 

297 MICRO LOGIC 554 

290 MICRO MAN AG EM E NT SYS. 42T 
115 MICRO MARKETING 544 
531 MICRO MART 564 

299 MICRO MIDWEST 398 

300 MICRO MINT 459 
433 MICRO MINT 562 

301 MICRO PRO. INTL 472, 473 

302 MlCRaSCMOe 

523 MICRO SOLUTIONS 564 

304 MICRO WORKS, THE 120 
147 MICRO XPRE5S 550 

537 MICROCOMP.BUSN.IND. 191 

538 MCROCOMP.BUSRIND. 200, 201 

305 MICRODYNAMICS 582 
300 MICROHOUSE 12, 13 
509 MICROLOG 302 

374 MICROMAIL 539 

307 MICROPERIPH.CORP.THE 463 

300 MICROPERIPH.CORP, THE 560 

309 MICROPROCESSORS UNLTD. 54< 

* MICROSOFT 117 

■ MICROSOFT 337 

310 microtech exports 262 

517 MICROTYPE476 

311 MICROWARE 560 

229 MILLER MICROCOMP. SERV. 250 

312 MK RESEARCH 546 
273 MKS542 

313 MOORE 0USN.FORMS 404 

314 MORROW DESIGNS 230. 231 

316 MOUNTAIN VIEW PRESS 213 

317 MOUSE SYSTEMS 15 

318 MOUSER ELECTRONICS 550 

319 MTI SYSTEMS CORP. 254 

320 MULLEN COMP.PROD, 279 

321 MUSYS96 

322 NEC HOME ELECTR.USA 77 

323 NEC HOME ELECTR.USA 79 

324 NEC HOME ELECTR.USA 167 

325 NEC INFORMATION SYS. £71 

* NETRONICS 543 

326 NETWORK CONSLTNG CORP, 102 

327 NEW GENERATION SYS. 479 

328 NK INC. 544 

329 NORTH HILLS CORP. 558 

330 NORTH HILLS CORP, 562 

331 NO RTH ST A R COMPUTE RS 111 

332 northwest DIGITAL SYS. 367 

333 NORTHWEST INSTR.SYS. 69 

334 NOVATION 206, 209 

335 NUMERICAL CONTROLS 317 

337 OASIS SYSTEMS 328, 329 

338 OCTAGON COMP SYS 95 

339 OMEGA MICROWARE, INC. 139 

340 OPEN SYSTEMS INC. 135 

341 OPTIMA L TECHN OLOQV 496 

342 OPTRONICS TECH 168 

343 ORTHOCODEGROUP302 

344 ORYX SOFTWARE 397 

' OSBORN e MCGRAW-HILL 169 

345 OSM COMPUTER 23 
- OWENS ASSOC 454 

340 PACIFIC COMPUTERS 392 
347 PACIFIC EXCHANGES 544. 548, 
552, 556, 560, 564 

353 PALOMAR COMP.EQUIP. 416, 417 

364 PAN AMERICAN ELEC.INC 514 

355 PERSCI542 

356 PERSCIS52 

357 PERCOM DATA 7 

358 PERlPH. MARKETING INC 44 
350 personal SYS.TECHN. 215 
360 PHASER 97 

301 PICKLES & TROUT 164 
362 PIONINC.2S4 

511 PLUM HALL 471 

303 POPCOM37e 

365 PRACTICAL PERlPH. 36, 

* PRINCETON GRAPHIC SYS. 

367 PRINTEKiaS 
453 P RINTE R STORE. T HE 126 


37 

lYS. 249 
26 
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Reader Service 


Inquiry No, Page No. 

366 PRIORITY ONE 570, 579 
360 PRIORITY ONE 560, 561 
370 PRIORITY ONE 502, 563 

375 PROFIT SYSTEMS 113 

376 PROGRAMMERS SFTW. EX. 92 

377 PROGRAMMING INT'L 340, 341 
376 PROM ET H EUS P RODUCTS 207 

379 PROTEGTO ENTERPR. 400, 401 

380 PROXIMITY DEVICES CORP 160 

381 PRYOR COM P, SU PPL3 ES 142 

382 QANTEXDIV. 41 
303 QUADRAM CORP. 57 

384 QUADRAM CORP. 66. 69 
500 QUADRAM CORP. 91 

385 QUADRAM CORP. 360, 361 

386 QUARK ENGINEERING 105 
490 QUBIE DISTRIBUTING 321 

387 OUCES307 

386 QUICK N'EASI PROO. INC. 479 

389 RACET COMPUTES LTD. 104 

390 RADIO SHACK CIV 
252 RCA AMER.COMM. 238 

392 RED BARON COMPPROO. 13^ 133 

394 REMOn MEASUREMENT SYS. 244 

395 RIXON431 

495 ROCKY MT.MICBO INC. 101 

396 RTL PROGRAMMING AIDS 554 

397 SC DIGITAL 261 

390 Si W CO M PUTER SUP PLY 556 
399 S 100 DIV. 696 CORP. 274 
401 SAGE COMP.TECH. 247 

403 SATURN SYSTEMS 85 

404 SCIENTIFIC ENG. 552 


Inquiry No, Page No. 

402 SCION CORP. 5 

405 SCION CORP. 6 

‘ SCOTTSDALE SYSTEMS 347 

406 SCREENWARE 544 

407 SD SYSTEMS 109 

408 SEARS ELECTRONICS INC, 560 

409 SELENE ASSOC. 542 

410 SEMI DISK SYSTEM 295 

411 SENTINEL COMPPROO, 56 

412 SH ERATON HOTE LS 
WORLDWIDE 376 

413 SIERRA DATA SCIENCES 62, 63 

415 SIGEN CORP, 479 

416 SLUDER 496 

417 SNAVE SYSTEMS 554 
416 SOFTWARE ARTS 439 

419 SOFTWARE 8ANC107 

129 SOFTWARE STORE. THE 505 

420 SOFTWARE SUPPORT INC. 505 

421 SONICS MICRO SYS. 93 

' ST. MARTIN'S PRESS 386 
540 STAR LOGIC 310 

422 STARMICBONICS31 
626 STAR SOFTWARE 235 

423 STAR8UCK DATA CO 260 

424 STEMMOS LTD. 475 

425 STM CORP 143 

426 SUNBELT COMP. PROD. 546 

427 SUNNY INTL. 538 

428 SUNTRQNICS559 

429 SUNTRONICS 552 

430 SUPERSOFT105 

431 SUPERSOFT 147 


Inquiry No, Page No. 

432 SUPERSOFT2e5 

434 SYSTEMS STRATEGIES 20 

435 TAB BOOKS 433 

437 TALLGRASS TECH, 73 

438 TARBELL ELECTR. 471 

439 TATUM LABS 560 

371 TAVA CORP 229 

372 TAVA CORP 245 

440 TAYCO BUSINESS FORMS 556 

441 TECMARINC.03 

442 TECH NIG RAPH 1C DESIG N S 546 
' TEKTRONIX INC. 75 

443 TELECON SYSTEMS 326 

444 TELEMAX INC. 544 

445 TELETEK43 

446 TELETEX COMMUNICATIONS 9 

447 TELETEXCOMMUNICATIONS333 
446 TELEVIOEO SYSTEMS INC. 80,61 
440 TERMINAL DATA SYS, 562 

450 TERMINALS TERRIFIC 34 

451 TEXAS COMP.SYS, 435 

452 TEXAS INSTRUMENTS 177 

• TEXAS INSTRUMENTS 296. 297 

454 THOUGHTWAREINC. 141 

455 THUNOERHAWK CORP. 170 

456 TIMESHARING DEV. INC. 396 

457 TI N N EY, R BT. G R A PH ICS 457 
620 TINNEY, RBT. GRAPHICS 478 
519 TOSHIBA AMERICA 445 

459 TOTAL ACCESS 564 

460 TRANSTAR 379 

461 TRANSWAVE CORP 125 
402 TRILOG 450 


Inquiry No. Page No. 

463 TRILOQ451 

464 TRISTAR DATA SYS. 422 

465 TSKELECTR.CORP241 

466 TYCOMP COMPANY 550 

467 U.S. MICRO SALES 572, 573 

468 U.S. ROBOTICS 130 

469 U,S, EXCHANGE 546 

470 UN IV ERSAL DATA SYS 39 

471 VANDATAn4 

472 VICTOR TECHNOLOGIES 383 

473 VICTOR TECHNOLOGIES 210,2l9 

474 VIDEX21 

476 VISTA COMPUTER CO 108 

477 VISUAL TECH,INC, 07 

476 VLM COMPUTER ELECTR. 556 

479 VOTRAX301 

480 VSC TECHNOLOGY 552 

- WAREHOUSE SOFTWARE 194 

481 WASHINGTON COMP.SERV. 442 

482 WASHINGTON COMP SERV. 458 
• WESTICD INC- 205 

483 WESTWARE32 

404 WILD HARE COMP.SYS. 399 
486 WINCHENDON GRP. JHE 556 

406 WINTEK CORP, 554 

407 WINTERHALTER & ASSOC. 226 
486 WORDTECH SYSTEMS 550 
409 WORLDWIDE COMP.SUPP. 562 

491 WYNOHAM GROUP 471 

492 X COMP 35 

493 YANG ELECTRONIC 550 

494 ZOBEX33 

^Correspond directly with company 


NATIONAL ADVERTISING SALES REPRESENTATIVES.- 


NEW ENGLAND 

ME. NH. VT, MA. RJ. EASTERN CANADA 
Paul McPherson. Jr. [617| 262-1160 
McGraw-Hill Publications 
607 Boylslon Street 
Boston, MA 02T16 

ATLANTIC 

NJ (NORTH), NY, NYC CT 

Eugerte Duncan |212| 997-2096 

McGraw-HJII Publications 

1Z2T Ave of the Amerfcai' 39th Floor 

New YorX, NY 10020 

Dick McGurk f212J 997-3588 
McGraw-Hill Publications 
I22T Ave of the Americas - 39th Floor 
New York, NY 10020 

EAST 

PA (EAST). NJ [SOUTH), MD. VA. W, VA. 
DE, D.C. 

Darriei Ferro f2f 5( 496-1833 
McGraw-HJJI PubJicationj 
Three Parkway 
Philadelphia, PA 19102 


SOUTHEAST 

NC, SC, GA FL. AL, TN, 

Maggie McCieliand (404) 252-0626 
McGrawnHllI Publications 
41 70 Aihford Dunwoody Road - Suite 420 
Atlanta, GA 30319 

MIDWEST 

IL, MO, KS. JA, ND, SD, MN. Wl, NB 

Jack Anderson (312) 751-3740 

McGraw-Hill Publications 

Blair Building 

645 N, Michigan Ave 

Chicago, IL 60611 

CHEAT LAKES. OHIO REGION 
Ml, OH, PA [ALLEGHENY}, KY, IN 
Dennis Reiily (313} 352-9760 
McGraw-Hill PubllcatJons 
4000 Town Center - Suite 770 
Southfield, Ml 43075 

SOUTHWEST. ROCKY MOUNTAIN 

UT, CO, WY, OK, TX, AR, MS. LA 
Alan Morris (214} 458-2400 
McGraw-Hlli Publications 
Preston wood Tower - Suite 907 
5151 Beltllne 
Dallas, TX 75240 


SOUTH PACIFIC 

Southern CA, A2, NM, LAS VEGAS 
Page Goodrich (714) 557-6292 
McGraw-Hiii PubllcatJons 
3301 Red Hill Ave 
Building #1, Suite 222 
Costa Mesa, CA 92626 

Karen Niles (213j 480-5243, 487-1160 
McGraw-Hill Publications 
3200 WJIshire Blvd. 

Los Angeles, CA 90010 

NORTH PACIFIC 

HL WA, OR, ID, MT, NORTHERN CALIF, 
NV (EXCEPT LAS VEGAS) W. CANADA 
David iern (415) 362-4600 
McGraw-HIM Publications 
425 Battery St. 

San Frandsco, CA 94! 1! 

Bill McAfee (415| 964H1624 
McGraw-HJJJ Publications 
1000 Elwell Court - Suite 225 
Palo Alto, CA 94303 

WEST COAST SURPLUS AND RETAIL 
ACCOUNTS 

Tom Harvey (B05| 964-8577 
3463 State St. - Suite 256 
Santa Barbara. CA 93105 


European Advertising Sales Representatives: 


Mrs. Marla Sarmlento 

Mrs, Gurlt Gepner 

Mr. Michael Sales 

Far Eait/Paclflc 

Pedro TeUeIra 8, Off. 320 

McGraw-Hill Publishing Co. 

McGraw-Hill Publishing Co. 

Sea vex Ltd. 

Iberia Mart 1 

ITS Yosephtal St. 

17 rue Georges Bizet 

05-49150 Tangiln Shopping Center 

Madrid 4, Spain 

Bat Yam. Israel 

F75l16Parfs 

19 Tangiln Rd. Singapore 1024 

45 52 891 

666 56T 321 39 

France 

Republic of Singapore 



720 33 42 


Mr. Andrew KarnJg 

Mr. Fritz Krusebecker 


Seavex,Ltd, 

Andrew Karnlg & Associates 

McGraw-Hill Publishing Co, 

Mr. Simon Smith 

Room 102, Yu Yuet Lai Bldg. 

Kungsholmsgatan TO 

Lleblgstrasse 27C 

McGraw-Hiii Publishing Co. 

43-55 Wyndham St, Central 

112 27 Stockholm, Sweden 

0^6000 Frankfurt/Mafn 1 

34 Dover St, 

Hong Kong 

08 51 68 70 

VI7est Germany 

London WIX iRA 



72 01 81 

England 


Mr. Eifo Gonzaga 


01 493 1451 

NIKKei/McGraw-Hlii Publishing Co 

McGraw-Hill Publishing Co. 

Mr. Hans Csokor 


Nikkei Annex Bldg 

Via BaracchJnl 1 

Publimedia 


2-1-2 Uchikanda 

20123 Milan, Italy 

ReJsnerstrasse 61 


Chlyoda-Ku 

86 90 617 

A-1037 Vienna, Austria 


Tokyo, Japan 
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All You Want in a Computer 
At a Price You’d Never Expect 


Introducing the New TRS’80'~' Model 4 Personal Computer From Radio Shack 


64K Model 4 

With Two Disk Drives 
And RS-232C 

Cat. No. 25^1069 

■ High-Performance 4 MHz Z80A 

■ Runs Thousands of Model III TRSDOS®, 
LDOS™ and CP/M® Plus Applications 

■ 80'Column by 24-Line Video Display 
With Upper and Lower Case 

■ 64K RAM Is Expandable to 128K—Use it 
As a Super-Fast RAM-Based "Disk Drive’’ 

■ Advanced Job Control Language Allows 
Completely Unattended Operation 

■ Sound is Accessible From BASjC or JCL. 

■ Includes Print Spooler (Disk or Memory) 

■ 70-Key Keyboard Includes Datapad, Plus 
CONTROL, CAPS and 3 Function Keys 

■ New Microsoft BASIC Includes CHAIN 
And COMMON for Larger Programs 

■ Communications Package Allows 
Model 4 to be Used As Host or Terminal 

■ Forms Control. Routing and Linking, and 
Filtering Using Advanced TRSDOS 6.0 

■ Reverse Video Highlights Corrections 

■ Options Include 640 x 240 Graphics, 

Hard Disk System and CP/M-PIus* 


With its hew advanced operating system and j 
Microsoft * BASIC, Model 4 is already an amazing value. 

But consider these other built-in features>two 184K. 5 Va " 
double-density disk drives, hi-res monitor, parallel printer 
and RS-232C interfaces. Don’t pay more later to add 
these features to another personal computer. We include j 

what most charge extra for! _ j 

See the fantastic new TRS-80 Model 4 at your nearby 
Radio Shack store, Computer Center or participating 
dealer—today. 



'" THfe biggest narifie in little computers® 

A DIVISION OF TANDY CORPORATION 

Of ref e 390 on Inquiry card. 


i Send me a free TR5-80 Computer Catalog todayl 

I Mail To: Radio Shack. Dept. 83'A’164 

300 One Tandy Center, Fort Worth, Texas 76102 

‘ hiAME_ ___ _ 

J ADDRESS __ _ 

[ CITY_ _ _STATE_ZIP_ 

PHONE _ _ 


* Available soon! Retail prress may vary at individual slorea and dealers. LDC^$-1s 
rrademark of Logical Sysiema. 1nc CP/M^Plua Js a reglaiered irademark of .pig.itfil 
ReeeaTch. Inc a regisiered trade mark of. Microsoft, Inc - 















